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THE 1940 A.A.V.S.0. SPRING MEETING IN TORONTO 
(with Plate X) 


OR the first time in its nearly thirty years of existence, the 
American Association of Variable Star Observers held its spring 
meeting on foreign soil, though still in the Americas. This memorable 
affair was held by the invitation of the Toronto Centre of the Royal 
Astronomical Society of Canada at the University of Toronto and 
the David Dunlap Observatory on May 31st and June Ist. 

To be sure, the R.A.S.C. members far outnumbered the A.A. 
V.S.O. in attendance, but even so, nearly forty persons travelled 
about 50,000 miles from the States to Canada and back to attend 
this meeting. 

The session on Friday evening was a strictly R.A.S.C. affair with 
the A.A.V.S.O. as welcome guests, and at this meeting Dr. John 
Satterly, Professor of Physics, University of Toronto, gave his 
popular and exciting demonstration on liquid air; what it can do and 
the practical uses to which it can be put. The hour and a half demon- 
stration was enlightening and thrilling, with plenty of surprises 
thrown in. Its very low temperature boiling point makes liquid air 
capable of performing many seeming miracles. 

Mr. S. C. Brown, Chairman of the Toronto Centre, welcomed the 
A.A.V.S.O. members and explained for the benefit of the non- 
astronomically inclined persons in the audience, what variable stars 
are and what value the observation of them has on the solution of 
cosmic problems. 

The sessions on Saturday were held under the auspices of the 
A.A.V.S.O. at the David Dunlap Observatory at Richmond Hill, 
and were ably presided over by President Helen Sawyer Hogg, a 
member of the staff of the David Dunlap Observatory. The morning 
session dealt with regular business affairs, David B. Pickering acting 
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as Secretary pro-tem. The reports of the various committees 
brought out much more constructive discussion than has usually pre- 
vailed at previous meetings. This was particularly true of the work 
of the Nova Search and Auroral Committees. 

The Nova Search Committee has made a new and splendid start, 
with the co-operation of a dozen South African observers, to look 
after the southern skies. With more than a hundred areas to be 
assigned, volunteers from other astronomical organizations are 
desired. No telescope is needed for this work, the unaided eye and 
clear weather, with a keen knowledge of the brighter stars, being the 
only requisites to participate in this work. 

The work on Auroral observations was explained by Mr. E. A. 
Halbach, Chairman, and later expanded by Dr. C. H. Gartlein of 
Cornell University who originated the programme in collaboration 
with the National Geographical Society. Both visual and photo- 
graphic observations are planned with the hope that, in a few years, 
our knowledge of this interesting phenomenon will be greatly 
augmented. 

The papers presented, though not numerous, provoked consider- 
able discussion. Mrs. Margaret Walton Mayall of the Harvard 
Observatory staff described her discovery and subsequent study of 
the light curve of a new long-period variable, the one which to date 
has the longest period yet found for a variable star of this class. She 
discovered the star through detection of the bright lines visible on a 
spectrum plate and her observations, covering fifty years, revealed a 
period of 1380 days, twice as long as that known to exist for any long 
period variable previously found. There is strong evidence of still- 
stands near minimum phase. While the average period of the nearly 
2000 long period variables is 280 days, approximately nine months, 
a few such variables have periods around two years in length. The 
range in brightness is approximately three magnitudes and it is 
bright enough to be observed in moderately sized telescopes, even 
though the variations from month to month are relatively slow. 

Mr. Clinton B. Ford, now associated with the Ladd Observatory 
of Brown University, described his new type of photometer, using 
polaroid as the medium of comparison. In spite of the fact that 
earlier samples of this material proved rather unsatisfactory, he now 
feels that the new improved polaroid will be highly successful and 
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in the near future he hopes to provide an instrument for measuring 
light variations which will be fruitful of results and relatively in- 
expensive. 

Following luncheon, tendered to the States visitors by the Toronto 
Centre of the R.A.S.C., and so delightfully served at the United 
Church in Richmond Hill, the group photograph was taken and then 
a short, final business session was held in the afternoon. 

Mr. L. E. Armfield of the Milwaukee Astronomical Society pre- 
sented an important paper (which is to be printed in full shortly in 
this JouRNAL) describing auroral studies and their relation to solar 
and terrestrial activities as outlined by the leading telephone com- 
panies of the country, looking forward to a more complete interpreta- 
tion of these striking and spectacular phenomena, with the possibility 
of making in the near future practical predictions of telephonic, 
telegraphic, and radio disturbances. 

Dr. R. K. Young, Director of the Observatory, then welcomed 
the two associations and explained the general work and equipment 
of the observatory. After an Observatory Open House during which 
most of the equipment of the observatory was made available to 
visitors, everyone drove to Don Alda Farms, some fifteen miles 
distant, where they were royally received and entertained at tea by 
Mrs. David Dunlap. Inclement weather necessitated changing the 
original plans for a garden party, but cordiality and friendliness 
reigned supreme. His Honour, The Lieutenant Governor of Ontario, 
and Mrs. Matthews were present, and other notables of governmental 
and educational circles. 

On Saturday evening some 150 members and guests of both 
organizations gathered at the Great Hall of Hart House for the 
banquet. Madame President Hogg acted as toastmistress and follow- 
ing toasts to King George and President Roosevelt, further toasts 
were offered; to the R.A.S.C. by Mr. Charles W. Elmer and re- 
sponded to by Mr. S. C. Brown; to the A.A.V.S.O. by Professor 
Frank S. Hogg with response by Mr. David B. Pickering; to the 
University of Toronto by Dr. Harlow Shapley, with response by 
the Honourable and Reverend H. J. Cody, President of the 
University. 

Several addresses were made, the first by Recorder Leon Camp- 
bell who, in a dreamy sort of fashion, recounted the early formative 
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days of the A.A.V.S.O., referring to the organizers and first observers 
including Messrs. Olcott, McAteer, Bouton, Chandra, Yalden, David 
B. Pickering, Miss Young and others. The second address was given 
by Dr. C. A. Chant, Director Emeritus of the David Dunlap Observa- 
tory, who talked on the early struggles of the R.A.S.C., its beginnings 
as a local astronomical unit and its gradual extension to a dominion 
institution with centres in numerous localities. Each centre has its 
own local officers, but is closely affiliated with the parent body. The 
purposes of the JouRNAL and Handbook were fully described. 

Dr. Shapley finished the speaking programme by looking forward 
to 1950 and predicting what astronomers and astronomy would be 
doing at that time, providing of course that astronomical research 
continues in the interim. Among other things, he mentioned (1) the 
further development of astronomical gadgets, for example, new photo- 
graphic developers and new sensitization of plates and improved 
techniques for handling them; the ultra-Schmidt-type telescope and 
the adaptation of its principle to already existing large telescopes of 
the world; (2) new theories on the origins of the solar system made 
possible by further investigations on the smaller bodies in our system, 
the asteroids, meteors and comets; (3) a better knowledge of the 
external galaxies throughout metagalactic space by means of surveys 
with Schmidt telescopes; (4) probably most important of all, our 
increased knowledge of solar prominences and corona through the 
further development and use of the coronagraph and similar instru- 
ments; and their correlations with terrestrial phenomena. The use 
of a modified form of coronagraph by the meteorologist was also 
stressed. 

This joint meeting will live long in the memories of all who 
participated, especially so because it was held at a time when one can 
little know what lies ahead of the amateur and professional astron- 
omers the world over. 


Leon CAMPBELL 


Harvard College Observatory 
Cambridge, Massachusetts 
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POETIC INTERLUDE 


The following verses, written in the early 20’s, were read at the 
A.A.V.S.O.-R.A.S.C. banquet in the Great Hall of Hart House, 

: June 1, 1940, by D.B.P. to illustrate the fun and fellowship of the 
variable star observers of long ago. They concern a sandy-bearded 


. mathematician, now passed away, who became famous in the annals 
of the A.A.V.S.O. 


“You are old, Father Red Beard,” the young member said, 
“And your whiskers are tangled and long, 

But you're still shaking cotangents out of your head— 
Don’t you think at your age it is wrong?” 


“Not at all,” said the Sage, “Cotangents are fair 

If treated with proper decorum; 

But beware of the circle that’s wound round a square, 
And lay off of the Pons Asinorum.” 


“You are old,” said the youth, “and your eyes are too dim 
To see anything in the dark; 

Yet you wind ’round your telescope, limb after limb— 
Pray, how are you finding your mark?” 


“That is easy,” said Red Beard, “I study a map 

Which aids me to set upon Mars 

By the glow from my whiskers, which shine in my lap; 
Reflecting the light of the stars.” ‘ 


“But the colors must puzzle you,” queried the Youth, 
“For the red ones, I hear, are contrary; 

It must offer a difficult problem, forsooth, 

To a fellow so awkward and hairy.” 


Said the Sage, “Though I’m seemingly awkward and slow, 
| So were those who have watched them before us; 
And the glint from my beard adds a ruddier glow 
: To the color of Hind’s R Leporis.” 


“But when they’re at minimum,” parried the Youth, 
“Can you see them at all when they’re faint? 

It’s a puzzle to me how you get at the truth 

As to whether they are or they ain't.” 
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Said the Sage, “When they’re waning it fills us with scorn, 
For it seems that they’re trying to joke us; 

With a shriek I take Taurus, the Bull, by the horn 

And throw the blame thing out of focus.” 


“Pray explain,” said the Youth, “do you orient stars 
By the use of cross hairs on your finder? 

It’s a marvel to me how you even see Mars, 

Since you surely grow blinder and blinder.” 


“I need no such aids,” said the Sage, as he leered 
In a manner convincing but jocular, 

“But make use of the uncontrolled hairs of my beard 
When they get tangled up with the ocular.” 


“Pray explain,” said the Youth, “ how your whiskers assist 
In your efforts at good observation? 

I should think so much hair, from your eye to your wrist, 
Might blot out a whole constellation.” 


“This hirsute appendage,” the Savant replied 
“Doesn’t aid me great problems to grapple, 
But it acts as a screen to successfully hide 
The recoil of my red Adam’s apple.” 


“I observe,” said the Youth, “that your methods are quaint, 
Like those of the Greek, Eratosthenes ; 
Did his whiskers, like yours, break all bonds of restraint 
Reaching down ’till they rippled across the knees?” 


“Begone!” said the Sage, “I have had quite enough 
To make me desire to mangle you; 

Cease to mention my beard in your doggerel stuff, 
Or I'll loop it around you and strangle you.” 
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A SIMPLE POLARIZING PHOTOMETER 
(Abstract) 


By CLInTON B. Forp 


Employing special polarizing plates made experimentally by the 
Polaroid Corporation of Cambridge, Massachusetts, a simple 
astronomical photometer has been constructed for use in estimating 
magnitudes of the brighter (>10"0) long-period variables. The 
individual plates give somewhat more than 40% light transmission 
in the red spectral region, and were built into a standard Ramsden 
eyepiece of two-inches focal length. 

The polarizer is a semi-circular disk mounted in the focal plane 
of the eyepiece, thus rendering one half of the field polarized. The 
analyser is a smaller complete disk placed between the eye-lens and 
the eye. The latter may be rotated to produce apparent equality 
of two stars of different brightness in opposite halves of the field, 
the amount of rotation being read from a six-inch circular protractor 
mounted on the eyepiece. 

Light absorption is still a troublesome factor, but preliminary 
tests on the Pleiades with the instrument attached to a 12-inch 
refractor show that it is not difficult to duplicate settings of the 
analyzer to within 1.5 degrees on the protractor scale. It is expected 
that a complete calibration will indicate an accuracy of the order 
of 0°05, and that the photometer will be in active operation on 
long-period variables by the fall of 1940. 

The cost of the instrument, excluding the eyepiece, was about 
17 dollars, which brings it within the price-range allowed by many 
amateur pocketbooks. 


Ladd Observatory, 
Providence, R.I. 
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SIDELIGHTS ON THE A.A.V.S.0. MEETINGS 


HE season of the meetings marked a number of noteworthy 

anniversaries. May 31 was Dr. Chant’s seventy-fifth birthday 
and the fifth anniversary of the opening of the David Dunlap 
Observatory. The following week Dr. Chant played a leading 
role in the celebration of his class reunion—the class of 1890, 
University College, University of Toronto. This year also marks 
the completion of the fiftieth year of the corporate existence of 
the Royal Astronomical Society of Canada and the hundredth 
anniversary of the founding in Toronto of the first observatory 
in Canada. 

A.A.V.S.O. members were present from eight states—Con- 
necticut, Massachusetts, Michigan, New Hampshire, New Jersey, 
New York, Rhode Island and Wisconsin. Hamilton, London and 
Toronto Centres of the R.A.S.C. were represented; the London 
Centre sent a delegation of eleven members and guests. 

Previous meetings have led us to expect the Milwaukee group 
of astronomers to set an example of motoring almost astronomical 
distances at almost astronomical velocities. Thus we were not 
surprised when, at about eleven o’clock Saturday night, after a 
strenuous day of meetings, they inquired the way to Bert Topham’s 
Observatory. They explained that they did not need to be back 
to work in Milwaukee (700 miles away) till Monday morning, so 
they thought they could profitably use a few of their excess hours 
visiting Topham to arrange auroral work. 

Topham was routed out of bed and spent several hours with 
a group of enthusiasts, demonstrating his equipment, discussing 
observational problems, and viewing Kodachrome movies of 
aurora, displayed by Dr. Gartlein in the basement of Topham’s 
home. 

Canadians present were particularly proud of the recognition 
two of our active amateurs—Bert Topham, of Toronto, and 
Jack Grant, of Orillia—are receiving. These two men are considered 
perhaps the most diligent amateur auroral observers in the whole 
joint A.A.V.S.O.—National Geographical Society campaign. In 
addition to this, Topham is well up on the list of variable star 
observers, both as to quantity and quality of observations, and 
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both these observers are outstanding contributions to meteor 
research. 

Much enthusiasm was displayed by members of both societies 
in regard to the renewed activity of the Nova-search committee. 
The only member who suggested that observers be warned not to 
discover too many novae was Mr. David B. Pickering. His very 
wittily expressed fears were better understood when it was recalled 
that he is the originator and donor of the Pickering medal, awarded 
to observers for the visual discovery of novae! 

A feature of the luncheon in Richmond Hill was the number 
and selection of home-made pies that were served. We are puzzled 
to know how at least one member was qualified to state that “‘all 
the kinds of pie were delicious, especially the lemon.”’ 

It was greatly regretted that Mrs. David A. Dunlap, who so 
generously and graciously entertained the members and guests at 
her home at Don Alda, was unable to be present as the guest 
of honour at the banquet as she was just recovering from a very 
severe cold. 

It was with considerable foreboding, due to the war situation, 
that the Toronto Centre undertook to carry on the long-standing 
plan of having these meetings here this spring. The scientific 
inspiration received by the local members from the enthusiastic 
amateur and professional astronomers from the States, and the 
warm kindness and friendship the visitors showed toward us, made 
the whole series of meetings a happy and very memorable occasion 
for us all. 


Key TO PHOTOGRAPH OF 1940 A.A.V.S.O. MEETING 


(Plate X) 
1. F. S. Hogg 11. W. G. Colgrove, London, Ont. 
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4. B. J. Topham 14. L. Burpee 
5. 15. Miss Rogers, London, Ont. 
6. 16. Mrs. W. G. Colgrove, London, Ont. 
7. R. N. Mayall, Cambridge, Mass. 17. P. M. Millman 
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A SIMPLE PLANETARIUM 
By V. C. 


HE planetarium consists of a clock movement with a 24-hour 
ring, a globe representing the earth and a transparent celestial 
sphere upon which sun, moon, planets and stars are represented. It 
shows the time just as an ordinary clock and also tells the correct time 
at all time-zones around the world. The sun, moon, planets and stars 
maintain their correct positions automatically, with slight manipula- 


Fic. 1.—Drawings of Planetarium showing, on the left, the complete globe and 
celestial sphere. On the right the celestial sphere is omitted. 


tion for the stars and planets as explained below. It exhibits the uni- 
verse with all easily visible astronomical objects maintaining their 
correct positions, and therefore it automatically indicates the time at 
which astronomical phenomena occur such as rising-time, transit-time 
and setting-time of any astronomical object; opposition and conjunc- 
tion of the planets and moon, etc. It is also a ready record of the right 
ascension and declination of celestial bodies. 

Figures 1 and 2 illustrate the planetarium. It consists primarily 
of a clock movement with an equatorial hour-ring which rotates in 
the left-to-right direction once in 24 hours. The ring is divided into 
hours and minutes. Half the ring is shaded to indicate the hemis- 
phere of darkness. The sun symbol is at number 12. (The mean 
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sun must be on the meridian when the local time is 12 o'clock.) The 
moon is geared so that it falls back in relation to the hour-ring, losing 
one revolution in 29% days. It therefore truly represents the actual 
moon. As it falls back its age and phase are automatically shown 
on the time-ring by small figures. 

The globe representing the earth is adjusted for local lati- 
tude and the north pole is pointed to the north celestial pole, giving 


| 


Fic. 2.—Planetarium with celestial sphere omitted. 


the planetarium the polar or equatorial mounting as used on all 
large telescopes. The globe stands still relative to the earth. 
It therefore turns with the earth while the sun symbol and hour-ring 
actually stand still relative to the sun. Time zones are suitably 
named. The instrument shows zone time and local time for any place 
on the earth. 

The hour-ring carries a transparent celestial sphere on which are 
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marked all visible stars. There are lines on it to represent the 
equator, declination circles, the ecliptic, and hour circles properly 
numbered to indicate right ascension. On the ecliptic are shown 
the signs of the zodiac and the location of the sun for every day in 
the year. There are movable designations placed on the ecliptic to 
indicate planets—two for Jupiter and Saturn to be adjusted twice a 
year, two for Venus and Mars to be adjusted twice a month, and 
others as desired. The celestial sphere is set by turning it until the 
sun symbol is on the same meridian as its correct location on the 
ecliptic according to the day indicated. A slight correction is made 
by hand once a week by turning the celestial sphere slightly to keep 
the sun at the right position along the ecliptic. On account of the 
polar or equatorial mounting all objects are correctly oriented. 
Sidereal time is shown for all places on the earth. The zenith is 
shown for any place and time. The altitude and azimuth for any 
celestial object at any place and time is readily obtainable by using 
dividers and a protractor. The duration of sunlight and darkness 
for any place and day is easily obtained by dividers. This informa- 
tion is often needed by aeroplane navigators. 

The hour-ring supports both halves of the celestial sphere. A 
circle is drawn on the globe 90 degrees from the observer to represent 
the celestial horizon. 

From a study of this planetarium it is apparent that from Winni- 
peg at 50° N. latitude the stars can be seen which are overhead for 
North America and South America as far south as the Argentine, all 
of Europe, Russia, the northern half of China and Japan. Winnipeg 
observers can actually see which stars are overhead at such points 
as London, Berlin, Leningrad, Helsinki, Tokyo or any other point 
within the line representing the celestial horizon. For instance, when 
an observer at Winnipeg sees a constellation rise which has a north 
declination of 32°, such as the heavenly twins, that constellation is 
directly overhead in Palestine. 

At the present time the planetarium which is most famous consists 
of an electric lantern which projects the stars upon the inner surface 
of a large dome. It costs hundreds of thousands of dollars. The 
instrument briefly described here provides many of the benefits of the 
large one at slight expense. 


109 Lanark St., 
Winnipeg, Man. 
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REQUEST FOR OBSERVATIONS OF THE TRANSIT OF 
MERCURY, NOVEMBER 11, 1940 


APTAIN J. F. Hellweg, Superintendent of the United States 
Naval Observatory, Washington, D.C., has called to our 

attention the importance of good amateur observations of the 
transit of Mercury next November. 

Due to the high inclination of the orbit of Mercury to the 
plane of the ecliptic, about seven degrees, the planet usually passes 
north or south of the sun at times of inferior conjunction. When 
such a conjunction occurs when Mercury is near one of its nodes, 
however, the planet transits the disc of the sun. The earth passes 
the nodes on May 7 and November 9, and hence it is only when 
inferior conjunctions occur near these dates that there can be 
transits of Mercury. Transits of Mercury, while much more 
common than those of Venus, are rather infrequent, there being 
about a dozen a century. Observations of transits are of scientific 
value in the determination of the planet's orbital elements, and in 
checking the irregularities of the earth's rotation. 

The accompanying information concerning the transit of 
November 11, 1940, is reprinted from the Observer's Handbook of 
the R.A.S.C. 


TRANSIT OF MERCuRY, 1940 NOVEMBER 11-12 


A transit of Mercury over the sun’s disk, 1940 November 
11-12, is partly visible in Canada. The ingress is visible generally 
in North America except the northeastern part, South America 
except the extreme eastern part, the Pacific Ocean, the Antarctic 
Ocean, Australia, and the extreme northeastern part of Asia. The 
egress is visible generally in the extreme northwestern part of 
North America, the Pacific Ocean except the extreme eastern part, 
Australia, Polynesia, the Antarctic Ocean, the Indian Ocean, and 
Asia except the extreme western part. 

The accompanying table gives, for each Time Zone, the Standard 
Time of ingress for an observer on the standard meridian. In 
order to find the position of Mercury on the sun’s disk at sunset, 
using the diagram below, the table gives the times between ingress 
and sunset for various latitudes. 
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Standard Time between ingress and sunset, for standard 
Standard Time meridian 
Time Zone | of Ingress 36° 40° | 44° | 48° | 52° 
Eastern... . 49 pm.| 1" 07™| 58™ 40" | 27™ 
Central.... 


3 50” 
2 49 pm.| 2 07 | 1 58 | 1 50] 1 40 | 1 27 
Mountain..|1 49 pm.| 3 07 | 2 2 50 | 2 40 | 2 27 
12 49 pm.| 4 07 | 3 58 | 3 50 


Least distance 
between centres 
o83 


GCT 20" 49" 


| 


The Geocentric Phases of the Transit of Mercury, 1940 November 11-12. The 
positions of Mercury on the sun’s disk are shown at one-hour 
intervals from the time of ingress, external contact. 


This transit will be more favourable than any previous one this 
century, and second only to that of 1973. We quote from Captain 
Hellweg’s letter: 


It is therefore doubly important that the astronomers, both professional 
and amateur, who are so situated that they can observe this transit should be 
urged to make definite plans to observe and to allow nothing within their control 
to interfere with their observations. Of course, bad weather will prevent proper 
seeing. 
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Experienced observers are not necessary for this type of observation. It 
is only necessary that the observer knows what to look for. Any educated 
person can secure an observation of value if he has a telescope, a page of 
instructions ‘‘what to do’’, and knows his time accurately to within one or two 
seconds. Most of the uncertainty in observations is due to atmospheric con- 
ditions and this uncertainty can be reduced only by multiplying the number 
of observations. 

There are several thousands amateur astronomers in this country who own 
telescopes. Most of them will be intensely interested in a phenomenon occurring 
so seldom as a transit of Mercury. It is only necessary to impress upon them 
that their observations will be of scientific value if they will all make observations 
carefully following instructions. The fact that only the ingress can be observed 
in the United States does not detract greatly from the value of their results. 

All astronomers, both professional and amateur, who co-operate in observing 
this transit are request to transmit their results to the U.§. Naval Observatory, 
Washington, D.C., where reductions of all observations will be undertaken. 

Instructions for all amateurs willing to co-operate in the observation of this 
transit, and for all those wishing further information, are now being mimeo- 
graphed and will be forwarded to anyone requesting them. 


Canadian observers will note that the ingress is visible over 
most of Canada. With our widely scattered membership, and a 
considerable number of telescopes, our Society should be in a 
position to make a definite contribution to this interesting and 
valuable observational project. Modern radio time signals should 
make it easy for careful observers to secure observations to a 
sufficient degree of accuracy. ‘‘The results of previous transits 


have always suffered from the too small number of observations 
obtained.”’ 


David Dunlap Observatory, F.S. H. 
Richmond Hill, Ontario. 
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WILLIAM EDMUND HARPER, 1878-1940 


By R. Metprum STEWART 


(with Plate XI) 


HE death of Dr. Harper on June 14, 1940, brought to a close 

the career of one of the most eminent of Canadian astronomers, 
and of one who had had no small share not only in placing his native 
land on the astronomical map, but in the very material advancement 
of his particular branch of the science as a whole. 


His professional career covers practically the whole period of 
astronomical research in Canada. On graduation in 1906 he joined 
the staff of the Dominion Observatory at Ottawa, which had been 
organized only the year before. For a number of years thereafter, 
as a member of the astrophysical division of the observatory, he 
formed one of a small group of workers who devoted themselves 
mainly to radial velocity work, and particularly to the determining 
of spectroscopic binary orbits. It was considerations founded upon 
the work of this group that emphasized the need for more powerful 
equipment—a need which was finally met by the establishment of 
the Dominion Astrophysical Observatory at Victoria. 

It is of interest to note that it was Dr. Harper himself who 
originally recommended the selection of Victoria as the site of the 
projected institution, where he was later to serve, and of which he 
eventually became director. Originally there had been no thought 
of erecting the new large telescope elsewhere than at Ottawa. How- 
ever, it was early recognized that the site of a telescope which was to 
be larger than any at that time in existence should be chosen with 
the greatest care, so that its performance should not be marred by any 
“seeing” short of the best available in the country. As soon as 
Government approval had been obtained for the project in 1913, 
Harper was entrusted with the task of testing observing conditions 
at a number of points scattered across Canada. The tests occupied 
several months, with the outcome that, while some other localities 
excelled in atmospheric transparency and freedom from cloudy skies, 
the vicinity of Victoria was easily first in steadiness of seeing, the 
most important factor of all. Consequently, after some confirmatory 
tests at a different season of the year, the final choice was Observatory 
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Hill, the present site of the observatory. That choice has been amply 
justified by subsequent experience. 

Though the observatory was completed and work begun in 1918, 
it was not until a year later that Harper was transferred from 
Ottawa, where he had in the meantime been in charge of astro- 
physical work. At Victoria he served for 21 years in capacities of 
increasing responsibility, becoming assistant director in 1924 and 
director in 1936. 

Born at Dobbinton, Bruce County, Ontario, on March 20, 1878, 
William Edmund Harper received his primary education in his native 
village, continuing at the high school in Owen Sound. After gradua- 
tion from the high school, like so many others of the self-reliant 
young men of his day, he spent the next three years teaching school, 
to provide funds to finish his education. Entering the University of 
Toronto in the autumn of 1902, he was the first graduate in the 
newly established course of astronomy, and the first recipient of the 
gold medal of the Royal Astronomical Society of Canada. On the 
day of his graduation in 1906, the die was cast which definitely 
decided his professional astronomical career, for on that day he 
received a telegram informing him of his appointment to the staff of 
the Dominion Observatory. Three years later, on May 12, 1909, he 
was united in marriage to the sweetheart of his boyhood days, Maude 
Eugenia Hall, daughter of Samuel Hall of Marmion, Ontario. Their 
two daughters inherited their father’s love of teaching, Evelyn being 
an accomplished musician and Louella a successful high school 
teacher. 

As a man Dr. Harper was universally respected and admired by 
a wide circle of friends and acquaintances. What was perhaps his 
most distinguishing characteristic was an outstanding integrity and 
sincerity which could not fail to win respect even on casual contact, 
a feeling which speedily deepened into esteem on closer acquaintance. 
Add to this an entire absence of any spirit of self-seeking and a 
complete devotion to his chosen work, and we have a picture of the 
underlying motives of his career. One specific example may be 
permitted. It so happened that, on his appointment as director of 
the Victoria observatory, certain unavoidable adjustments involving 
superannuation rearrangements and other matters resulted in a slight 
temporary decrease in actual financial emolument. To a letter from 
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the writer, in which regret was expressed in this connection, he made 
the following characteristic reply—‘After all, the main consideration 
is not my personal gain, but the success of the observatory. If the 
work does not suffer—and I trust it will not—then other things are 
secondary.” 

His professional life was devoted almost exclusively to the study 
by spectroscopic methods of the motions and distances of the stars. 
During his 13 years at Ottawa he published nearly 50 papers, the 
large majority of them dealing with observed radial velocities and the 
orbits of spectroscopic binaries deduced from the observations. 
Shortly after joining the Victoria staff he embarked, in collaboration 
with Young, on a study of spectroscopic parallaxes; after several 
years’ intensive work this resulted in the publication in 1924 of a 
list of over 1100 parallaxes, mostly of later type stars, deduced by 
the spectroscopic method from Victoria plates. Later Harper alone 
extended the investigation to the more difficult field of Class A stars 
and derived a modified system of applicable criteria which he utilized 
in later years as opportunity offered. This has resulted in an 
accumulation of some seven hundred parallaxes of Class A stars, as 
yet unpublished. But his main work, at Victoria as at Ottawa, con- 
tinued to be the observation and reduction of radial velocities and the 
derivation of orbits of binary stars. In this field his volume of output 
has not been even approached by any other astronomer ; indeed, with 
over 100 orbits to his credit, he produced approximately one quarter 
of the total number known. In the measurement of radial velocities 
he was equally prolific. During his 21 years at Victoria he measured 
over 7000 plates. The total number of published articles to his credit 
is well over 200, though a considerable number of these were of a 
popular character. 

Aside from his research problems, he did much to popularize the 
study of astronomy. Ever since his undergraduate days he was an 
enthusiastic member of the Royal Astronomical Society of Canada, 
and frequently served on the executives of both the Ottawa and 
Victoria Centres. During his two years as president of the national 
body, in 1928 and 1929, he sponsored a series of popular astronomical 
articles which appeared fortnightly for nearly the whole period in a 
syndicate of newspapers extending across Canada. The revenue 
accruing from these articles he devoted to a trust fund for the further- 
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ance of amateur astronomy under the auspices of the Society. For 
about twelve years he gave monthly radio talks on astronomical sub- 
jects over the Victoria broadcasting station, which greatly stimulated 
general astronomical interest throughout that whole region, and even 
much farther afield. Many of these talks have appeared from time 
to time in this JouRNAL, as well as numerous other articles, both 
popular and scientific, from his pen. More ephemeral, though perhaps 
just as effective in stimulating interest, were the many popular lec- 
tures which he delivered from time to time to the various Centres of 
the Astronomical Society, as well as to service clubs, church organi- 
zations, and many other bodies in different parts of the country. 

His social activities, aside from those directly arising from his 
vocation, were largely centred around the church. For twenty years 
he was a member of the official board of the Metropolitan Church at 
Victoria, and several times its chairman. He did a great deal to 
foster the interest of young people in the church and its social life, 
and gave generously of his time and substance toward the same ends. 

He was a thorough believer in the efficacy of athletics as a recrea- 
tion. All his life he took a keen interest in friendly games of skill ; 
in his youth he was a keen soccer player and in later years an ardent 
and skilful devotee of tennis, badminton and golf. 

Recognition of his abilities and his services to astronomy came 
to him in various ways. In 1907, a year after his graduation, he 
received the degree of M.A. from the University of Toronto; in 1913 
he became a Fellow of the Royal Astronomical Society of Canada, 
of which he had already been a member for some years, and of which 
he was later president; in 1924, the year of his appointment as 
assistant director of his observatory, he received the further honour 
of election as a Fellow of the Royal Society of Canada, the leading 
and most exclusive learned Society of his native land. On the 
occasion of the dedication of the David Dunlap Observatory of the 
University of Toronto in 1935, the honorary degree of Doctor of 
Science was conferred on him by his Alma Mater in recognition of 
his meritorious services to astronomy. The final honour conferred 
on him, only a few weeks before his death, was his election as vice- 
president of the Section of Mathematical and Physical Sciences of 
the Royal Society of Canada. He was a Fellow of the American 
Association for the Advancement of Science and a member of the 
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American Astronomical Society; in the International Astronomical 
Union he was a member of the Commission on Radial Velocities and 
the Commission on Parallaxes, as well as being a member ex officio 
of the Canadian National Committee. 

One of his last official duties, before his final illness, was to serve 
as official Canadian delegate to the General Assembly of the Inter- 
national Astronomical Union at Stockholm in August, 1938. Though 
not in the best of health at the time, he spent several strenuous 
months in preparation, in attendance at the meeting of the A.A.A.S. 
at Ottawa, where he presented a number of papers, and in profiting 
by the opportunity to visit various observatories in Britain. Im- 
mediately following the Stockholm meeting, while on his way to 
Germany to undertake a further tour of European observatories, 
exhausted nature took its toll, and he was suddenly stricken with 
pneumonia. He was taken from the train to Rostock hospital, where 
for several weeks he lay critically ill. The situation was far from 
improved by the international crisis which developed at that time, 
and which finally necessitated his removal by ambulance to Denmark, 
and thence by boat to England. After his return to Canada in 
October his health improved somewhat, and at the close of the year 
he doggedly resumed his duties at the office and attempted to carry 
on. But his health had been too seriously undermined, and in the 
spring he suffered a serious relapse, which a year later proved fatal. 

To his staff at the observatory, as well as to his colleagues else- 
where, and to a host of other friends, he had endeared himself not 
less by his high attainments and his positive qualities than by his 
modest unassuming character and his personal worth. We have 
lost a valued friend, a worthy Canadian, and a distinguished man of 
science. 


Dominion Observatory, 
Ottawa, Ontario. 
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FINE GRAIN DEVELOPERS FOR SCIENTIFIC 
PHOTOGRAPHY 


By Witt1am H. Woop 
(with Plate XII) 


OR many photographic applications in scientific work, a fine 
grain developer for negative emulsions has particular utility. 
Most of such applications will be those where maximum detail must 
be obtained in images of very small size, with as complete as possible 
retention of the resolving power of the emulsion used. Applications 
such as spectrum analysis in astronomy and physics, photomicro- 
graphy in the biological sciences and in metallurgy, aerial photography 
for maximum detail of the terrain, and scientific photography in 
criminal investigation work are suitable illustrations of uses for fine 
grain developers. 

Fine grain developers may be classified under two main types: 
chemical developers and physical developers. There is no absolute 
dividing line differentiating these two types, since development by 
the physical process is really a chemical process. However, with 
the fine grain chemical developer, most of the silver in the developed 
image of the negative is silver which has been formed in situ by a 
chemical reduction of the silver halides containing the latent image, 
whereas with physical developers, much of the silver in the developed 
image has been plated out on the developing latent image by the 
reduction of a complex silver salt contained in the developer itself. 

Practically all of the moderately fine grain chemical developers 
contain paraphenylene diamine as the active developing agent. Such 
developers do give fine grain images, but the loss of emulsion speed 
for many applications is very serious, and the negatives are thin and 
lacking in contrast. More active chemical developers of the metol- 
borax type do not give images of sufficiently fine grain to be usable 


‘for many of the mentioned applications. The addition of silver halide 


solvents improves developers of the metol-alkali borate type.2 Such 


solvents may be thiocyanic acid salts. Developers of this class are 


1The British Journal Photographic Almanac, 1940; p. 225. 
2The British Journal Photographic Almanac, 1940; p. 226. Also Photo- 
graphic Chemicals and Solutions, Crabtree and Matthews, p. 337. 
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somewhat inferior to metol-borax developers in activity, but the 
resulting grain structure of developed images is better. 

Developers of the physical type, or those plating out silver on the 
developing image, are generally capable of developing negative images 
of minimum graininess. All published formulas for such solutions, 
however, while giving developers usable under certain conditions, are 
by no means suitable for a wide range of work. Previously known 
physical developers® are difficult to use, deteriorate rapidly, result in 
a very serious loss of emulsion speed, and require quite extended 
development times. Perhaps the best known physical developer 
formula published during the past few years is the one worked out 
by the late Dr. Allan Odell, of the E. I. DuPont de Nemours 
Company.* 

These physical developer formulas, while giving finer grain images 
than straight chemical developers, are frequently erratic and un- 
reliable in action. 

Physical developers compounded so as to include a weak silver 
halide solvent which forms complex, easily dissociated silver salts 
have none of the disadvantages of other physical developers. At the 
same time, they have many qualities superior to ordinary physical 
developers. For example, they are stable in solution even after use ; 
they deteriorate very slowly; silver replenishment comes from each 
fresh emulsion placed in the developer; emulsion speeds are only 
slightly inferior to those resulting from the use of active chemical 
developers, and the developed image is even finer grained than that 
produced by previously known physical developers. 

Suitable weak silver halide solvents are the sulphites of certain cyclic 
organic amines, such as morpholine. Morpholine sulphites added to a 
developer of the glycin or paraphenylene diamine type, in the presence 
of an alkaline metabisulphite or an alkanolamine such as ethanolamine, 
produces a very good physical developer with excellent fine grain 
characteristics. Not only is the physical development action pro- 
nounced, but the silver halide solvent functions to reduce still further 
the grain size. In this respect, the amine sulphite is somewhat com- 
parable to the thiocyanates in its action. Further, the morpholine 


8The Photographic Process, by J. E. Mack and M. J. Martin; p. 514. 
*The British Journal Photographic Almanac, 1940; p. 227. 
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sulphites are good anti-foggants, and this property is of considerable 
value in developing high speed emulsions. 

Physical developers containing morpholine sulphites enable users 
to employ the highest speed emulsions and still obtain images with 
less graininess than those obtained by the use of a lower speed 
emulsion developed in an active chemical developer. A physical 
developer of the morpholine sulphites type is marketed under the trade 
name Refract-O-Grain. 

Plate XII shows a comparison of the graininess produced by 
development with the three types of developer. 


Research Laboratory, 
Harris Seybold Potter Co. 
Cleveland, Ohio 

March 25, 1940 
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PLATE XII 


Enlargement, 500, of Panatomic X film, showing graininess as developed in 
Thiocyanate type developer (above). 
Odell physical developer (centre). 
Morpholine type physical developer—Refract-O-Grain (below). 


Journal of the Royal Astronomical Society of Canada, 1940. 
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STAR IDENTIFICATION AIDS 


By JAMEs WEIR 


HE navigator, if concerned with practical astronomy, must 

identify an observed star before it is of service. This held 
before catalogues and star maps were devised; and their addition 
has aided in, but cannot supersede, the necessity of the memory 
for configurations and order in the stellar processions. 


Si modo rite memor servata remetior astra—Aen. v. 35. 
If only recalling duly, I follow back the stars observed. 


This motto summarizes the art of Palinurus. 

The skeleton of right ascension and declination circles imposed 
on a fictitious celestial sphere—just as longitude and latitude circles 
on a real earth—furnishes now the control necessary for the ‘in- 
creased almanach.’ The recognition of the spacing of these circles 
among the stars is the first aid in acquiring a system of stellar 
memory. We commence with right ascension (R.A.) which gives, 
in the diurnal circular processions of stars, the order of time in which 
they pass over the meridian of any observer. 

It may be recalled that the ancients concerned themselves with 
the Signs of the Zodiac in their relations to the recurring seasons. 
To memorize their order is at once a great aid. Their Latin names 
are given: 


Sunt: Aries, Taurus, Gemini, Cancer, Leo, Virgo, 
Libraque, Scorpius, Acitenens, Caper, Amphora, Pisces. 


They are the Ram, the Bull, The Twins, Crab, Lion, Virgin, 
and The Balance, Scorpion, Archer, Goat, Water Jar, Fishes. 


IDENTIFICATION BY RIGHT ASCENSION 


It is of the greatest advantage to fix in mind the R.A. of certain 
bright stars for field reference. Each practical observer will have 
done so. Memory requires association, contrast, repetition and 
mnemonic aids. One must not confuse another’s system by impos- 
ing his own. With apology for deserting the dignity of Latin 
quotation for original doggerel, some illustrations of a system which, 
in one case, did ‘‘stick’’, are given. The times mentioned are under- 
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stood to be local sidereal. This corresponds to the R.A. of any star 
at its upper transit of the local meridian. 


Alpha Androm. and Beta Cass. 
At zero hours six minutes pass. 


These pointers (30° apart) check the timepiece for events. 


Gamma Androm. at two hours flat, 
Almach is special name for that. 


Taurus, the Bull, his neck, at four 
The Right Ascension line doth score. 


The neck at four may be indefinite. Aldebaran, the Bull’s Eye, at 
4533™, is not. The time is one hour ahead of that of Alnilam, the 
middle star of the three in Orion’s Belt. 


Orion's belt at half-past five, 
Slung ‘neath the equator, doth arrive. 


Rigel and Capella have passed at 5°12”. 


Five fifty-two brings Betelgeux, 
In fifty more its Sirius. 


Castor ascends at half-past seven, 
To which for Pollux add eleven. 


Procyon—the name is Greek— | 
Up to the heavenly twins doth peek. 


Alpha Hydrae, called Alphard, 
Nine twenty-five is on its card. 


Alphard is isolated from other bright stars. 


From Leo’s ear ten hours adduce; 
The sickle hand holds Regulus. 


a and 8 Ursae Majoris are better known as the Pointers in the 
Dipper. Alpha crosses ‘“‘at the eleventh hour’’, Beta two minutes 
sooner. 


Eleven forty-six—all hail! 
Denebola in Leo’s tail. 
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One now passes twelve hours. 

Mizar (¢{UMa)j) and Spica Virginis (66°05’ apart) cross at 13522. 

Arcturus, located 30°38’ from the tip of the Bear’s tail, and 
32°50’ from Spica, crosses at 14"13™. It is a mystery how the time 
is remembered. For angular distances, the knuckles of the ex- 
tended hand cover about 8°. 

Alpha and Beta of the Balance recall the twins, Castor and 
Pollux, but are twice as far apart as are the Twins. a Librae is 13™ 
before fifteen hours, and 6 Librae 13™ after. 8 Librae is thus one 
hour after Arcturus. 

Alphecca (a Coronae Borealis) and Rasalague (a Ophiuchi) at 
15°32™09*, and at 17532™09°*, respectively, are precisely 2° apart. 
A mean time watch loses twenty seconds in this interval. 


Antares doth the Scorpion fix, 
At sixteen hours twenty-six. 


Vega, at 18535"; Altair, at 19°48™; and Deneb, at 20°39", pro- 
vide a grand triangle, the area of which is 2 per cent. of a hemisphere. 

Possibly one remembers the R.A. of Vega in the Lyre, from the 
year 1835. Of that vintage “hardly a man is now alive.” For 
Altair, in the Eagle, the R.A., 19"48™ is associated with the year 
1948, a prospective date of good omen. 

a Aquarii, just below the equator, and in line with the a Andro- 
medae, a Pegasi (20°12’) diagonal of the Square of Pegasus itself 
extended 21°18’, is in R.A. 2203", or a few minutes after 22". 

B Pegasi (R.A. 23°01™) and a Pegasi (R.A. 23°02™), 12°53’ apart, 
provide the pointers in the Square of Pegasus which, being nearly 
12" greater in R.A. than the Pointers of the Dipper, point to the 
N. Pole in the opposite sense. 


Comes Scheat, Beta Pegasi, 

A minute after twenty-three; 

One minute more, and then to flee 
With Markab, Alpha Pegasi. 


LocaL SIDEREAL 


As remarked, the R.A. of a star at upper transit over the meri- 
dian of a place gives there the local sidereal time. A useful pro- 
cedure for estimating, without an almanac, and at any time, what 
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stars are crossing will be outlined. With some practice, the process 
may be completed blindfolded. The required data are, longitude 
expressed in time (15° =1 hour), the date, and the time expressed in 
Greenwich Civil Time. 

The sum of all days from the preceding March 21.5, if in a leap 
year—otherwise, from March 22.5—up to and including the chosen 
date, is multiplied by four minutes. The product, in hours and 
minutes, is reduced by one minute for every hour in its content. 
This gives the Greenwich Sidereal Time at Greenwich Mean Noon 
of the date,—G.S.T. at G.M.N. 

Take the interval between the given G. Civil Time and G. Mean 
Noon (12 hours) and increase it by ten seconds per hour. The cor- 
rected interval, combined with the G. Sid. T. at G.M.N., gives the 
actual G. Sidereal Time. 

As a difference of longitude equals a difference of time, the com- 
bination of the longitude and the G. Sidereal Time gives the Local 
Sidereal Time. 


Example: Jan. 1, 1941, at 4°30" G.C.T., in Long. 15°30’E., find 
the local sidereal time. 


Solution: 15°30’E.=1"02™ E. Long. 
Days from Mar. 21.5, 1940, to Dec. 32 incl. = 285.5. 
285.5 X4 min. = 1142 m. = 19502". 

Reducing this by 19 m., the G.S.T. at G.M.N. Jan. 1, 1941= 
18°43”. 

4530" G.C.T. =7"°30™ before G.M.N. This interval, increased 
by 70°, gives an interval of 7°31”. 

Hence G.S.T. = 18543" —7°31™ =11°12™. 

As the Long. is 1°02™ E., the Local Sidereal Time is 12°14". 

The star 5UMaj, at the junction of the handle and the Great 
Dipper, and y Corv (in the ‘“‘Cutter’s Main Sail’’) have just cul- 
minated at the time and longitude given. 

It is a convenience to recall some stars near upper culmination 
at nine hours P.M., of civil time, at various seasons: 


Jan. 1st.—The Pleiades 

Feb.  Betelgeux (aOrio) 

Mar. “* Castor and Pollux (Twins) 
Apr. “The Sickle (Leo’s head) 
May “  Denebola (Leo’s tail) 
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June ‘“ 7UMaj (tip of Dipper handle) . 
July  aCorB (Northern Crown) 
Aug. BOphi (in Serpent-bearer) 
Sept. ‘Altair (aAqil) 

Oct. ‘‘  €Pegs (nose of Pegasus) 

Nov. “ The Square of Pegasus 

Dec. Polaris 


DECLINATIONS. SECOND AID IN STAR IDENTIFICATION 


Declinations of stars are best understood from their analogy to 
terrestrial latitudes. 

The N. Pole of the celestial sphere may be pointed out readily. 
The star Polaris, whose declination is +88° 59’ (1940.0) is thus 
1° 01’ from the Pole. This small angle is 4 per cent. less than twice 
the angular diameter of the sun. The width of a finger, when the 
hand is extended twenty-one inches from the eye, will subtend this 
small angle. From 7UMaj (Alkaid) to aUMin (Polaris) the line 
runs across the N. Pole. These stars are at the respective handle 
tips of the Great Dipper and Little Dipper. One had but to clip off 
1°01’ from the Polaris end of the 40°23’ arc joining the handle tips 
to be right on the N. Pole. Point here and your pointer is parallel 
to the axis of the earth. 

To sweep out the plane of the equator with the arms is good 
exercise. Point the left arm to Polaris and the right arm to the 
east point of the horizon. The arms thus are at 90°. Hold this 
inclination, and sweep out part of the equator by swing of the right 
arm. Point the right arm to Polaris, and swing the left arm from 
the west point. 

The sun at the equinoxes marks the equator. Should the sun's 
declination at another date be (say) +8°, extend the arm so that the 
fist, held from the sun southward (in the direction opposite to the 
pole) will subtend 8°. The upper star 6 in Orion’s Belt (Dec. — 
0°20’), or the star aAqar (Dec. — 0°37’), are good marks to remember. 
Aldebaran (Dec. +16°23’) and Sirius (Dec. — 16°38’) are about two 
fists’ width, respectively, above and below the equator. The spread 
from thumb to little finger tips corresponds to the +19°30’ declin- 
ation of Arcturus. 

The star Deneb (+45°04’) is practically midway from equator 
to pole; Capella (+45° 56’) somewhat more. 
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Declination +60° passes between the Pointers of the Dipper. 

Declination +30° passes between Castor and Pollux. 

Declination —30° passes just below Fomalhaut (—29° 56’). 

Declination —60° passes above Alpha Centauri (—60° 35’). 

One need not memorize many declinations. By emulating 
Pollux, who was said to have been good with his fists, one may 
always make fair estimates of declinations for purposes of star 
identification. 

Declinations correspond to terrestrial latitudes. From this, it 
is an interesting exercise in geography to trace out substellar places. 
From some of these place names, and the expectation of the star 
which is to cross directly overhead, worthwhile ideas, both as to 
latitudes and declinations, are to be gained. The following table 
will illustrate. The G. Sidereal Times are given, in case interpola- 
tions for other longitudes are considered: 


SoME SUBSTELLAR PLACES 


Star Declination Place G.S.T 

hm 

B Cass (Caph) +58°49’ Scapa Flow, in Orkneys 0 18 
Ft. Churchill, Hudson Bay 6 23 

B Ceti (Deneb-Kaitos) -—1819 CC. Frio, W. Africa 0 00 
N. of Arica, Chile 5 22 

Cass +60 24 Bergen, Norway 0 32 
Bering Sea 12 00 

8 Andr (Mirach) +3518 Mediterranean Sea 0 00 
Yokohama, Japan 15 48 

y Andr (Almach) +4203 Black Sea 0 00 
Rome, Italy 1 10 

a Arie (Hamal) +2311 Assuan, Egypt 0 00 
Habana, Cuba 7 33 

B Pers. (Algol) +40 44 Caucasus, Russia 0 00 
New York City, U.S.A. 8 00 

Pleiades +2355 G.of Persia, Oman 0 00 
Central Formosa 19 40 

a Taur (Aldebaran) +1623 Arabian Sea 0 00 
Port Louis, Guadeloupe, W.1. 8 39 

B Orio (Rigel) — 816 _ Bali Island, Pac. Ocean 21 30 
a Auri (Capella) +45 56 ~—_L. Balkash, Asia 0 00 
Louisbourg, N.S. 9 12 

6 Orio (Mintaka) — 020 C. Pasada, Ecuador 10 51 


a CMaj (Sirius) —1638 Mt. Dana, Fiji 18 47 
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a Gemi (Castor) +3201 Hankow, China 0 00 
Savannah, Ga. 12 55 

a UMaj (Dubhe) +6204 Strom Is., in Faeroes Is. 11 27 
¢ UMaj (Mizar) +55 14 ~~ Inishowen Head, N. Ire 13 49 
7 UMaj (Alkaid) +49 37 Cherbourg, Fr. 13 52 
a Scor (Antares) —26 18 Johannesburg, S. Afr. 14 34 
y Drac (Etamin) +5130 London, Eng. 17 55 
a Lyra (Vega) +38 44 Lisbon, Portugal 19 12 
a Cygn (Deneb) +45 04 = Turin, Italy 20 09 
a PscA (Fomalhaut) —29 56 | Coquimba, Chile 3 40 
Star Declination Place GST. 

hm 


ANGULAR DISTANCES BETWEEN STARS 


To the navigator, the identification of a star in a broken sky 
may be of vital importance. The following table of angular dis- 


tances, computed from the mean places of 1940, may prove useful. © 


With the correct angle set on a sextant, it is a simple matter to bring 
together two stars. However, as in this table more than a score of 
triangles approximately isosceles may be found, a positive identi- 
fication may require the use of two angles. Without a sextant, a 
calibrated envelope, or the hand, may serve the purpose of esti- 
mating angles. As the combinations are infinite, the obvious angles 
of the brighter navigational stars have been selected somewhat 
exclusively. Following the table, some alignments and figures of 
stars are given. As their angular distances may be found in the 
tables, these are not repeated. 


Angular Distances between Stars 


The name of a star, its R.A. and Dec. for 1940.0 and its magni- 
tude are given in one line. Then follow the distances in degrees 
and minutes from this star to the several stars named. 

Example: the distance from aAndr to BAndr is 14° 29’; to 
yAndr, 26° 44’; and so on. 


I. Northern Stars 


a Andr (Alpheratz), R.A. 0%5.3™, Dec. +28°46’, mag. 2.2 
Distances: $Andr 14 29 ,yAndr 26 44, 8Cass 30 04, BPegs 14 13, aPegs 
20 12, yPegs 13 57, aArie 27 08, aAuri 60 57, aCass 28 02 
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B Cass (Caph), R.A. 0° 6.0", Dec.+58° 49’, mag. 2.4 
Distances: aCass 4 55, yCass 6 09, aAndr 30 04, aUMin 30 15, aUMaj 
58 16 
vy Pegs (Algenib), R.A. 0® 10.2™, Dec.+14°51’, mag. 2.9 
Distances: SAndr 24 02, aAndr 13 57, BPegs 20 37, aPegs 16 31, BCeti 
34 00, aCeti 43 01, aArie 28 02, BArie 24 44 
a Cass (Schedir), R.A. 0°37.1™, Dec.+56°12’, mag. 2.4 
Distances: BCass 455, aAndr 28 02, yCass 4 41, aUMin 32 49 
B Ceti (Deneb-Kaitos), R.A. 0°40.6™, Dec. —18°19’, mag. 2.2 
Distances: BOrio 66 23, aCeti 40 42, aArie 46 12,yPegs 34 00, aPscA 26 47 
vy Cass R.A. 0553.1™, Dec. +60°24’, mag. 2.2 
Distances: $Cass 6 09, aCass 4 41, 5Cass 3 37, aUMin 28 37, aPers 23 14 
8 Andr (Mirach), R.A. 1506.4™, Dec. +35°18’, mag. 2.4 
Distances: aArie 17 24, BArie 17 24, yAndr 12 28, aAndr 14 29, yPegs 
24 02 
6 Cass (Ruchbah), R.A. 1521.9™, Dec. +59°55’, mag. 2.8 
Distances: yCass 3 37, eCass 4 48, aUMin 29 04 


a UMin (Polaris), R.A. 1542.6", Dec. +88°59’, mag. 2.1 


Distances: aAndr 60 19, BCass 30 15, aCass 32 49, yCass 28 37, BAndr 
53 41, 6Cass 2904, yAndr 45 56, BPers 4819, aPers 39 25, aTaur 7251, 
aAuri 43 27, aOrio 8208, aGemi 57 56, 8Gemi 61 50, aLeon 78 20, aUMaj 
28 42, BLeon 75 59, [UMaj 35 47, aBoot 71 31, 8UMin 16 35, yDrac 38 58, 
aLyra 51 35, aAqil 81 16, aCygn 4412, aCeph 27 16, BPegs 61 28,€UMaj 
34 43, nUMaj 41 25, Herc 69 09, aCorB 64 00 
y Andr (Almach), R.A. 2" 00.2™, Dec. +42°03’, mag. 2.3 
Distances: aArie 1853, aTaur 41 25, BPers 12 04, aPers 15 47, aAuri 
34 14, aAndr 26 44, BAndr 12 28 
a Arie (Hamal), R.A. 2° 03.8", Dec.+23°11’, mag. 2.2 
Distances: BCeti 46 12, aCeti 23 30, aTaur 35 32, nTaur 22 56, aAuri 
44 07, BArie 3 56, yAndr 18 53, BAndr 17 24, aAndr 27 08, yPegs 28 02 
a Ceti (Menkar), R.A. 2559.2™, Dec.+3°51’, mag. 2.8 
Distances: (Ceti 4042, BOrio 35 12, aTaur 2607, nTaur 22 47, aArie 
23 30, yPegs 43 01 
B Pers (Algol), R.A. 304.3", Dec. = 40°44’, mags. 2.3, 3.5 
Distances: aPers 9 21, yAndr 12 04, aAuri 23 41 
a Pers (Marfak), R.A. 3520.0", Dec. +49°39’, mag. 1.2 
Distances: Pers 9 21,yAndr 1547,aAuri 19 06, yPers 4 44, dPers 3 42, 
yCass 23 14 
7 Taur (Alcyone), R.A. 43.9", Dec. +23°55’, mag. 3.0 
Distances: aTaur 13 39, aAuri 28 18, aArie 22 56, aCeti 22 47 
a Taur (Aldebaran), R.A. 4532.5", Dec.+16°23’, mag. 1.1 
Distances: BOrio 26 30, aCMaj 46 01, aOrio 21 23, BTaur 16 45, aAuri 
30 42, nTaur 13 39, yAndr 41 25, aArie 35 32, aCeti 26 07, bTaur 3 16 
B Orio (Rigel), R.A. 5®11.7™, Dec. —8°16’, mag. 0.3 
Distances: aArie 55 39, aOrio 18 36, €Orio 8 50, yOrio 14 46, xOrio 8 20, 
aTaur 26 30, aCeti 35 12, BCeti 66 23, aLeps 10 35, aCMaj 23 40, aCMin 
38 32 
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a Auri (Capella), R.A. Dec. +45°56’, mag. 0.2 
Distances: ‘yAndr 34 14, aAndr 60 57, aArie 44 07, nTaur 28 18, aTaur 
30 42, BOrio 5412, BTaur 17 30, nTaur 2818, aOrio 39 29, aCMaj 65 49, 
yGemi 34 05, aCMin 51 07, BGemi 34 15, aGemi 29 59, aLeon 69 36, BAuri 
7 35, aLyra 93 20, aBoot 103 10, aCygn 78 11, BPers 23 41 
6 Orio (Mintaka), R.A. 5528.9", Dec. —0°20’, mag. 2.5 
€ Orio (Alnilam), R.A. 5®33.2™, Dec. —1°14’, mag. 1.8 
Orio (Alnitak), R.A. 5®37.7™, Dec. — 1°58’, mag. 2.0 
Distances: del 23 14, e[1 21 21, 6[2 44 15, €88 50, eaOrio 9 49, yxOrio 
16 59, 4 17 
a Orio (Betelgeux), R.A. 5°51.9™, Dec. +7°24’, mag. 0.5 to 1.1 
Distances: yOrio 7 43, «Orio 9 49, BOrio 18 36, KOrio 17 06, aCMaj 
27 05, aCMin 25 58, BGemi 33 12, aGemi 33 41, yGemi 13 45, aAuri 39 29, 
BTaur 22 16, aTaur 21 23 
a CMgaj (Sirius), R.A. 642.5", Dec. — 16°38’, mag. —1.6 
Distances: aOrio 27 05, aTaur 46 01, BOrio 23 40, aLeps 17 20, BCMaj 
531, eCMaj 12 39, aCMin 25 42, aAuri 65 49, aTaur 4601, aHyda 40 20, 
aCari 36 14 
a Gemi (Castor), R.A. 7530.8", Dec.+32°01’, mag. 1.6 
Distances: aOrio 33 41, aAuri 29 59, yGemi 20 10, aC Min 26 40, BGemi 
431, aLeon 40 32, aUMaj 44 40 
a CMin (Procyon), R.A. 7°36.2™, Dec. +5°23’, mag. 0.5 
Distances: aOrio 25 58, BOrio 38 32, aCMaj 25 42, BCMin 4 18, aHyda 
30 21, BGemi 22 50, aGemi 26 40, aAuri 51 07, yGemi 18 47, aLeon 37 25 
8B Gemi (Pollux), R.A, 75 41.7", Dec. +28°10’, mag. 1.2 
Distances: aGemi 4 31, aAuri 34 15, aOrio 33 12, aCMin 22 50, aLeon 
37 02 
a Hyda (Alphard), R.A. 9"24.6™, Dec. —8°24’, mag. 2.2 
Distances: aLeon 2259, aCMin 3021, aCMaj 4020, yCorv 41 49, 
aVirg 58 29, BLeon 42 05 
a Leon (Regulus), R.A. 1005.2", Dec.+12°16’, mag. 1.3 
Distances: aAuri 69 36, aGemi 40 32, 8Gemi 37 02, aCMin 37 25, aHyda 
22 59, aVirg 54 03, BLeon 24 38, Leon 17 56, yLeon 8 21, aBoot 59 43, aU Maj 
50 47 
a UMaj (Dubhe), R.A. 1150.0", Dec. +62°05’, mag. 2.0 
Distances: BUMaj 5 22, 6UMaj 1013, eUMaj 1402, nUMaj 25 42, 
¢UMaj 19 20, aAuri 49 18, aGemi 44 40, aLeon 50 47, 8Cass 58 16, BUMin 
23 19, aCVen 29 06 


B Leon (Denebola), R.A. 11546.0™, Dec.+14°54’, mag. 2.2 
Distances: aLeon 24 38, aHyda 42 05, aVirg 35 04, aSerp 58 14, aBoot 
35 19, dLeon 10 15, yLeon 21 55 
vy Corv (Gienah), R.A. Dec. —17°12’, mag. 2.8 
Distances: aVirg 17 58, yVirg 17 18, aHyda 41 49, BCorv 7 17 
€ UMaj (Alioth), R.A. 12551.4™, Dec.+56°17’, mag. 1.7 
Distances: aUMaj 14 02, aCVen 17 39, aUMin 34 43, [UMaj 4 22 
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¢ UMaj (Mizar), R.A, 1321.5", Dec. +55°14’, mag. 2.4 
Distances: aU Maj 19 20, €U Maj 4 22, aVirg 66 05, nUMaj 6 41, 8UMin 


21 05, aDrac 10 43 
a Virg (Spica), R.A. 1322.0", Dec. — 10°51’, mag. 1.2 
Distances: [UMaj 66 05, BLeon 35 04, yVirg 14 31, aLeon 54 03, aHyda 
58 29, yCorv 1758, BCorv 1712, aScor 4554, aLibr 21 22, BLibr 27 33, 


aSerp 38 49, aBoot 32 50 
7 UMaj (Alkaid), R.A. 1345.2™, Dec. +49°37’, mag. 1.9 
aUMaj 2542, aCVen 1421, BUMin 2545, aBoot 30 38, 


Distances: 
aU Min 41 25 

a Boot (Arcturus), R.A. 14" 12.9", Dec.+19°30’, mag. 0.2 
Distances: 7UMaj 30 38, aCVen 25 46, BLeon 35 19, aLeon 59 43, nBoot 


5 03, aVirg 32 50, aSerp 25 02, BHerc 31 33, aCorB 19 38, aLyra 59 05, aScor 


56 00, aAuri 103 01 
B UMin (Kochab), R.A. 1450.9", Dec.+74°24’, mag. 2.2 
yUMin 311, aUMin 1635, [UMaj 2105, nUMaj 25 45, 


Distances: 
a UMaj 23 19 
a CorB (Alphecca), R.A. 1532.2", Dec. +26°55’, mag. 2.3 
Distances: $CorB 2 50, aBoot 19 38, aSerp 20 25, aOphi 31 32, GHerc 
13 42, aLyra 39 43 
a Serp (Unuk), R.A. 1541.3", Dec. +6°37’, mag. 2.7 
Distances: aBoot 25 02, aVirg 38 49, aScor 34 39, aOphi 27 56, BHerc 
18 43, aCorB 20 25, BLeon 58 14 


a Scor (Antares), R.A. 1625.7", Dec. —26°18’, mag. 1.2 
Distances: BScor 8 37, dScor 7 38, tScor 651, 202, rScor 2 17, 


aAgqil 60 15, nOphi 14 20, aOphi 42 07, BHerc 47 55, aSerp 34 39, aLibr 25 08, 
aBoot 5600, aVirg 45 54, aCent 3905, oSgtr 32 33 
a Ophi (Rasalague), R.A. 17°32.2™, Dec. +12°36’, mag. 2.1 
Distances: BOphi 8 16, nOphi 28 56, (Ophi 27 14, aScor 42 07, aAqil 35 28, 
aLyra 29 36, SHerc 17 50, aCorB 31 32, aSerp 27 56 
y Drac (Etamin), R.A. 17%55.2™, Dec.+51°30’, mag. 2.4 
Distances: ®Drac 4 07, aLyra 14 32, aCygn 27 40, aU Min 38 58 
a Lyrae (Vega), R.A. 18534.9™, Dec. +-38°44’, mag. 0.1 
Distances: aCygn 23 51, yDrac 14 32, aCorB 39 43, aBoot 59 05, BHerc 
32 08, aOphi 29 36, aAuri 93 20, aAqil 33 19 


a Agil (Altair), R.A. 1947.9", Dec. +8°43’, mag. 0.9 
Distances: yAqil 204, aLyra 3319, aOphi 35 28, aScor 6015, oSgtr 


37 39, BAqil 2 42, aPscA 59 09, aPegs 47 36, €Pegs 27 59, BPegs 49 14, aCygn 


38 01 
a Cygn (Deneb), R.A. 20°39.4™, Dec. +45° 04’, mag. 1.3 
Distances: aLyra 23 51, yCygn 608, aAqil 3801, e€Pegs 37 53, eCygn 


11 21, aAuri 78 11, aPegs 42 32, BPegs 32 56, aCeph 18 07, yDrac 27 40, 


B Cygn 2217 
€ Pegs (Enif), R.A. 21"41.2™, Dec. +9°36’, mag. 2.5 
aAqil 27 59, aPegs 20 22, Pegs 26 06, aCygn 37 53 


Distances: 
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a PscA (Fomalhaut), R.A. 22"54.3™, Dec. —29°56’, mag. 1.3 
Distances: BCeti 2647, aPegs 4451, BPegs 57 43, aAgqil 5909, oSgtr 
52 58 
B Pegs (Scheat), R.A. 2350.9", Dec. +27°45’, mag. 2.6 
Distances: aPegs 1253, yPegs 20 37, aAndr 14 13, ePegs 26 06, aCeph 
38 51, aCygn 32 56, aAqil 49 14, aPscA 57 43 
a Pegs (Markab), R.A. 2301.8", Dec.+14°53’, mag. 2.6 
Distances: yPegs 1631, aAndr 20 12, BPegs 12 53, aCygn 42 32, aAqil 
47 46, €Pegs 20 22, aPscA 44 51 


II. SOUTHERN STARS 


a Phoe, R.A. 0523.3", Dec. —42°38’, mag. 2.4 
Distances: @Ceti 24 39, aErid 18 48, aPscA 21 55, aGrus 24 40 
B Ceti (Deneb-Kaitos), R.A. 040.6", Dec. — 18°19’, mag. 2.2 
Distances: aPscA 26 47, aPhoe 24 39, aErid 40 32 
a Erid (Achernar), R.A. 135.5", Dec. — 57°32’, mag. 0.6 
Distances: Ceti 4032, aPhoe 18 48, aPscA 39 07, aGrus 32 51, aPavo 
40 07, aCari 39 25 
a Cari (Canopus), R.A. 6"22.6™, Dec. —52°40’, mag. —0.9 
Distances: aCMaj 36 14, aErid 39 25, BCari 25 39, aCrus 45 04 
a Cruc (Acrux), R.A. 125 23.2™, Dec. —62°46’, mag. 1.6 
Distances: ®Cruc 4 14,yCruc 6 01,6Cruc 4 34, aCent 15 40, 8Cent 11 52, 
aScor 53 28, aVirg 52 59, aCari 45 04, BCari 19 49 
a Cent (Rigil Kentaurus), R.A. 14535.5", Dec. —60°35’, mag. 0.3 
Distances: BCent 428, aCruc 15 40, BCari 32 29, aTrAu 15 38, aPavo 
41 40, eSgtr 44 07, aScor 39 05 
a Scor (Antares), R.A. 1625.7", Dec. —26°18’, mag. 1.2 
Distances: aCent 3905, eSgtr 25 53, oSgtr 32 33, aVirg 45 54, aCruc 
53 28 
€ Sgtr (Kaus Australis), R.A. 1820.2™, Dec. —34°25’, mag. 2.0 
Distances: aCent 44 07, aTrAu 37 07, aPavo 30 22, aGrus 43 19, aPscA 
57 04, aSgtr 10 30, aScor 25 53 
a Grus (Al Na’ir), R.A. 2204.5", Dec. — 47°15’, mag. 2.2 
Distances: aPscA 1949, eSgtr 43 19, aErid 32 51, aPhoe 24 50, 8Grus 
549 
a PscA (Fomalhaut), R.A. 2254.3", Dec. —29°56’, mag. 1.3 
Distances: BCeti 26 47, oSgtr 5258, eSgtr 5704, aPavo 37 54, aGrus 
19 49, BGrus 17 30, aPhoe 21 55, aErid 39 07 


SOME ALIGNMENTS 


For the study of these, one should supply their angular distances 
from the above table. 
The Pointers in the Dipper are a and 8 Ursae Majoris. As their 
R.A.’s differ they only approximately point to the N. Pole. 
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The Pointers a and 8 of the Square of Pegasus point approx- 
imately in an opposite sense to the Dipper Pointers. Produced 
southward they locate Fomalhaut. 

From »UMaj, the tip of the Big Dipper handle, in two nearly 
equal steps, are Arcturus, then Spica, in a broken line. 

From Aldebaran through Orion's Belt to Sirius one passes in two 
nearly equal steps. 

Line up Castor, Betelgeux, Alnilam, Rigel, taking the steps from 
the table. 

Line up Castor, Pollux, Alphard; also Alphard, Sirius and 6 Canis 
Majoris; also Alpheratz, Markab and a Aquarii. 

Note that the proof of good alignment requires that the inter- 
mediate angles add up to the angle between extremes, e.g., Alph- 
eratz —Markab = 20°12’; Markab —a Aquarii = 21°18’; Alpheratz — 
a Aquarii =41°30’. Few lines are as true as this. 

Line up 6Drac 4°07’, yDrac 27°22’, yCygn 31°29’; BDrac. Also 
Arcturus—8CorB—Vega. The line Mizar, Alkaid, Arcturus, is 
broken. 

Another line is N. Pole—Mizar—Spica. 

Note also Polaris—N. Pole—Alkaid. See elsewhere the use of 
this line in pointing to the N. Pole. 

In Orion's Belt, d5€=1°23’.2, ef =1°21'.3, (6 =2°44’.3. The eye 
detects this as a broken line. 

The stars a, 8, y of Andromeda and a Persei provide a curving 
handle to the Square of Pegasus, converting it into a saucepan. 

Attention is also drawn to the following: 

N. Pole—Caph—Alpheratz. 
¢Orio—Procyon—Regulus. 
aSerp—dOphi—{Ophi. 

Mizar—Polaris, across the pole to 6Cass. 
Capella—8Taur—Betelgeux, a broken line. 
Arcturus—Denebola—Regulus, a broken line. 
The y—a—6 line in Aquila. 


SOME FIGURES 


The Square of Pegasus, aAndr with £8, a, yPegs, has an area of 
3.62 spherical degrees, nearly one per cent. of the hemisphere. 

The approximately equilateral triangle, Betelgeux, Sirius, 
Procyon, has an area of 5.34 spherical degrees. 
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The triangle Vega, Deneb, Altair, has 7.14 spherical degrees’ 
area. 

The triangle of Hamal, Alcyone, Menkar, has sides of 23°. 

Sirius, Betelgeux, Aldebaran, Rigel form a trapezium enclosing 
Orion, of which Betelgeux-Rigel is the short diagonal. 

Capella-Vega, 93°20’ apart, are on the two hands, when one 
faces north. 

The stars a, y, 5, 8 form the trapezium in Leo. 

From the above table, twenty-two triangles may be formed 
which are nearly isoceles, in each of which two sides differ by less 
than a degree. 

The Little Dipper spills into the Big Dipper. 

Some curves are Corona Borealis; the Sickle in Leo; the strange 
curves in the Scorpion; the yaé arc in Perseus, indicated by 6 of 
Cassiopeia. 

There is a cross, of a sort, formed by aByée in Cygnus. For the 
Southern Cross, see a Crucis in the table. 

We have left the area of the Dipper Bowl to the reader's curi- 
osity, as also that of the ‘“‘Cutter’s Main Sail” in Corvus. 

Here are added some objects for examination with a small tele- 
scope: The nebula in Andromeda, some 8° in advance of 8 Andro- 
medae; the open cluster Pleiades in Taurus (see table for Alcyone) ; 
the Hyades; 6Tauri is 3°16’ from Aldebaran; the globular cluster 
between ¢ and » Herculis—this is in the line Vega-Alphecca, at 23° 
from Vega; the nebula in Orion’s sword, @ Orionis, in the nebula, is 
4°17’ south of ¢ Orionis, most easterly star in the Belt; the double 
stars, of which Mizar, and y Leonis are suggested from many. The 
latter, y Leonis is in the Sickle, 8°21’ from Regulus. Mizar, of 2.4 
magnitude, is f Ursae Majoris. Its companion, of 4th magnitude, 
is 14” of arc distant. The small star, Alcor, seen with the unaided 
eye near Mizar, of course is not in this partnership. 

May we say in closing that the general star maps may not be 
used for scaling the angular distances between stars. A sphere 
cannot be ‘‘developed’”’. Nor can these angles be taken from a small 
globe with any precision. Conversely, the angles given will not 
build up a map. The drawing of vignettes with faint R.A. and 
Dec. lines, and plotted magnitudes, is a fine art. 


Faculty of Engineering, 
McGill University, Montreal, May, 1940 
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AWARD OF COMET MEDAL TO LEWIS V. SMITH 


By J. W. CAMPBELL 


The Publications of the Astronomical Society of the Pacific, 
Vol. 52, p. 54, contain the following announcement: 


“One Hundred and Seventy-first Award 
of the Donohoe Comet Medal 


The Comet Medal of the Astronomical Society of the Pacific has been awarded 
to Lewis V. Smith, of Sedgewick, Alberta, for the discovery of an unexpected 
comet on April 16, 1939. 

W. H. Wricut, 

S. EINARSSON, 

H. M. JEFFERs, 
Committee.” 


The story of the discovery of this comet, Comet 1939d, is of 
some interest. The comet medal committee lists ten independent 
discoverers as follows: 


Discoverer Place Time (U.T.) 

Balesino, U.SS.R............ April 15 

3. Lewis V. Smith........... Sedgewick, Alberta........... April 16, 425 

Aschabad, U.S.S.R........... April 19, 15" 

9. Roger Rigollet........... April 20, 21" 


but probably after 
April 20. 


The announcement of Hassel was the first one distributed, and 
the next received at a central bureau were those of Jurlof and 
Achmarof. Mr. Smith observed the comet on a Saturday evening, 
wrote a letter on Sunday which was received at the University of 
Alberta on Wednesday. It was thus almost four days after his 
discovery before his letter was received in Edmonton. 

The committee reports that ‘“‘by more or less general consent, 
a comet shall have no more than three discoverers’ names as part 
of its formal designation, and. ..on this basis Comet 1939d 
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is now known by the names of ‘Jurlof-Achmarof-Hassel’.””. They 
stated, however, that Mr. Smith’s discovery is likewise worthy 
of recognition. 

Two days elapsed between the discovery of Hassel and that of 
the next observer on the above list. Accordingly, the committee 
decided that the Donohoe Comet Medal should be awarded to 
Messrs. Jurlof, Achmarof, Smith and Hassel. 

It is regrettable that due to an unfortunate delay in Mr. Smith’s 
communication his name is not included in the comet's designation, 
but it is gratifying that his discovery has been recognized by the 
award of the Donohoe Medal. 


University of Alberta, 
Edmonton, Alberta. 
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THE FUTURE OF THE EARTH* 
By C. S. Beats 


O an observer outside the solar system the telescopic appearance 

of the earth would be in no way remarkable. It would simply 
look like an insignificant member of the sun's family of planets. To 
us, its inhabitants, however, the earth is of supreme importance be- 
cause it is not only our home but it will be the home of the human 
race for ages to come. For this reason the future of the earth holds 
an interest for us which could not possibly attach to any other heaven- 
ly body. 

In thinking of the future of the human race it does not usually 
occur to us to question the permanence or stability of physical condi- 
tions on the earth’s surface. If we are thinking in terms of thousands 
or even hundreds of thousands of years this is a perfectly logical 
attitude to take as there is no reason to expect any drastic changes in 
earthly conditions during such relatively short periods of time. If, 
on the other hand, we are dealing with such periods of time as are 
commonly associated with the lifetime of a star like our sun, then we 
must definitely face the possibility that a time will come in the far 
distant future when conditions on the earth will be so altered that 
human beings like ourselves will no longer be able to survive. 

There are a number of things which might happen to the earth 
to make it uninhabitable for human beings. Some of these things 
are in the nature of accidents. Others are continuous processes which 
we know to be going on at the present time even though we may not 
be able to predict with certainty their final results. We will begin 
with some of the least alarming of these various possibilities. 

One thing which might happen is a collision of the solar system 
with a passing star. The stars are bodies like our sun and since some 
of these bodies are moving in our direction it is possible that some 
time in the future we might collide with one of them. Such a 
collision could either destroy the earth completely or remove it from 
the vicinity of the sun so that we would no longer have an adequate 
source of light and heat. Fortunately we are able from our knowledge 
of the motions and distances of the stars to calculate the mathematical 


*A radio address over Station CFCT, Victoria, B.C., February 5, 1940. 
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probability of such a collision occurring and it turns out to be so 
extremely remote that we can for all practical purposes dismiss it 
from our minds. 

Another possibility is a change in the size or shape of the earth’s 
orbit due to the disturbing effects of the other planets. Every time 
the earth passes another planet in its revolution around the sun its 
orbit is very slightly distorted by the gravitational force acting be- 
tween them, These distortions are exceedingly small and in general 
they tend to balance out, but it is possible that their cumulative 
effect over a sufficiently long time could produce appreciable changes 
in the earth’s orbit. If these changes were large enough we might 
find ourselves either too close or too far from the sun. In either 
case the changes in climate might be too drastic for human life to 
survive. This possibility is in much the same category as the pre- 
ceding one. It is too remote and too uncertain for us to take it very 
seriously in a discussion like this. 

Still another possibility, and one which has received a great deal 
of scientific and popular attention, is the danger of a collision with 
cur own satellite, the moon. As long ago as the beginning of this 
century the English scientist, Sir Charles Darwin (not the biologist) 
showed that the tides caused by the moon are lengthening the day by 
1/1000 of a second per century and that this process will cause the 
day to grow longer and longer until it is equal to the length of a 
lunar month, At the same time the moon is getting gradually farther 
and farther from the earth. When the day and the month are of equal 
length the moon will have reached its maximum distance from the 
earth. When this state has been reached the tides due to the sun will 
act to still further increase the length of the day. The moon will then 
begin to approach the earth. This approach will continue until the 
moon is only a few thousand miles away and even though they would 
probably not crash together the disturbances in the earth’s surface 
due to a close approach by such a massive body as the moon would 
have a very serious effect on any form of life which might be present. 
The moon itself would probably be shattered to fragments and 
possibly form a ring around the earth, such as that of Saturn. 

We have very good scientific evidence that the first cycle of the 
above process is actually going on. It is, however, an exceedingly 
slow process, so slow in fact that the end for life on the earth would 
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probably have come by some other means before the second cycle is 
completed. 

Probably the most sensational occurrence which we could imagine 
in our solar system is a sudden large increase in the brightness of 
the sun. Such sudden increases in brightness are known as nova 
outbursts and among the stars in our galaxy it is estimated that 
there have been about 4,000 such outbursts during the present century. 
In the ordinary nova outburst the star increases in brightness about 
10,000 times during a very few days and then slowly fades and 
resumes its former brightness. It is unnecessary to point out that 
such an outburst by the sun would be completely fatal to life on the 
earth. Even a tenfold increase in the sun’s light and heat would 
probably destroy all life and an increase of 10,000 times might even 
reduce the surface layers of the earth to molten lava. 

When we come to size up the probability of such an event occur- 
ring, again we find very little to cause alarm. If we suppose that 
every star is equally liable to a nova outburst, then such an accident 
might happen to the sun every two hundred million years or so. 
Recent studies have shown, however, that nova outbursts probably 
only occur to certain special kinds of stars with characteristics very 
different from those of the sun. This enormously decreases the 
chances of such a happening, so much so that we may largely dis- 
regard this possibility. 

A source of danger to our race which should be taken more 
seriously than any of those already mentioned is a change in the 
chemical constitution of the earth's atmosphere. We know that the 
atmosphere is constantly losing oxygen by chemical combination with 
surface rocks which contain iron compounds. The resulting oxide 
of iron, familiar to us as iron rust, is responsible for the yellow sands 
of the Sahara, the red rocks of the painted desert and even the red 
clays of the ocean depths. While undoubtedly most quantities of 
oxygen have been lost to the atmosphere in this way there is also 
going on a process of replenishment due to the action of volcanoes. 
Volcanoes give off large quantities of carbon dioxide and by the 
action of sunlight on green plants, a great deal of this carbon dioxide 
is broken up and free oxygen released to the atmosphere. Thus 
nature is acting to maintain equilibrium and it may be that this 
equilibrium can be maintained indefinitely. On the other hand, it 
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is possible that the process of replenishment will eventually break 
down and, if this takes place, a steady loss of atmospheric oxygen 
will result. There is some reason to believe that this process has 
been carried to its logical conclusion in the case of the planet Mars. 
The spectroscope tells us that the atmosphere of Mars is very poor 
in oxygen and the red colour of the planet suggests that the oxygen 
formerly present in its atmosphere has practically all been taken up 
by the surface rocks, It is possible though we hope not probable, 
that the earth is headed for a similar fate. 

The various possibilities which we have outlined for the destruc- 
tion of life on the earth all have a question mark associated with 
them. There is no certainty that any one of them will have a 
sufficiently drastic effect to seriously impair the habitability of the 
earth. It almost looks then as though the earth can be regarded as 
perfectly safe and that conditions favourable to life will last in- 
definitely. Unfortunately, we cannot take quite such an optimistic 
view. There remains one process which is going on slowly and 
relentlessly, and which we believe will finally transform our planet 
into a cold and lifeless place. This process, as you have probably 
already guessed, is the gradual exhaustion of the sun’s light and heat. 

The sun is radiating away light and heat at a rate so enormous 
that it becomes almost meaningless when expressed in cold figures. 
We on the earth receive only one part in twenty-two hundred million 
of this great stream of radiation, and most of the remainder is lost 
in the depths of space. The most elementary knowledge of physical 
processes tells us that this outburst of energy cannot go on forever. 
The only question in our minds is how long can the sun maintain 
approximately its present brightness. The answer to this question 
depends upon the source of the solar energy and the nature of this 
source has been the subject of a great deal of intensive study during 
the past few decades. There now seems to be general agreement that 
th eenergy source is to be found in the actual transformation of the 
mass of the sun into radiation. The details of this process are still 
obscure and it is still uncertain what proportion of the sun’s mass is 
available as the fuel to provide light and heat. Most of the theoretical 
work done on this problem has been based on the assumption that a 
considerable proportion of the mass can be used for this purpose. In 
any case we know that the transformation of mass into radiation is 
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such an extraordinarily rich source of energy that a loss of one 
thousandth of its mass would be sufficient to keep the sun shining for 
a billion years or more. Actually ten billion years is probably a 
conservative estimate of the time during which we can depend on the 
sun to provide the earth with adequate light and heat, 

Such a time scale should be sufficient to satisfy anyone, however 
great may be his faith in the destiny of the human race. A period of 
tite approximately a million times as great as the span of recorded 
history is surely great enough for our race to rise to its fullest 
possibilities and perhaps great enough to see its decline and death 
from inherent weaknesses which are not now apparent. In any case, 
this time scale presented to us by modern astrophysical researches 
gives us an inspiring vista of the future and one which may help to 
reconcile us to lagging progress during our own times. 


Dominion Astrophysical Observatory, 
Victoria, B.C. 
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Observations relating to t and teorites are cordially invited. 


LEONID AND GEMINID OBSERVATIONS AT OTTAWA, 1939 
By Miriam S. BURLAND AND MALcoLmM M. THOMPSON 


Amateur observations of the Leonid and Geminid meteors at 
Ottawa in November and December, 1939, were carried on from 
the roof of the Dominion Observatory. Six people participated 
in a total of 14 hours over a period of six nights. On two of these 
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Figure 1—Visual meteor rates of the Leonid meteors as observed 
at the Dominion Observatory, Ottawa. 
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TABLE I 


VISUAL OBSERVATIONS IN OTTAWA OF THE LEONIDS AND GEMINIDS, 1939 


Meteors No. | Weather 
Date E.S.T. Observers | Factor 
Shower |Non-Shower 
Nov. 15-16....} 12.25—4.09 12 29 2 9 
16-17....| 12.20—3.20 50 34 3 4 
17-18 11.40—4.20 55 51 1 9 
Dec. 11-12 12.00—1.40 27 15 2 9 


MAGNITUDE DISTRIBUTIONS 


| | 
0 | 1 | 2|3 4! 5 | Total |Mean Mag. 
Leonids............ ‘20 26 21 20 112 0.7 
Non-Leonids........ 2|2/1| 1 |20 21 21 |20 |24 | 2} 113 1.9 
Geminids........... 1 315|5/6/3]4 27 1.3 
Non-Geminids...... | 15 1.3 
TABLE II 
PHOTOGRAPHIC OBSERVATIONS, Ottawa, Oct.-Dec. 1939 
Date Total Meteors Weather 
Exposure Time | Photographed Factor 
Spectro- Oct. 22-23 0.2 hrs. 2 
photography Nov. 15-16 3.0 1 9 
16-17 2.0 4 
17-18 3.8 9 
Dec. 11-12 1.0 9 
Totals 10.0 1 
Direct Nov. 15-16 6.1 1 9 
Photography 16-17 4.4 1 4 
17-18 3.7 1 9 
Dec. 11-12 1.0 9 
Totals 15.2 3 
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nights, cloudy skies prevailed. A summary of the visual obser- 
vations is given in Table I. The rates, reduced to six observers, 
are shown diagrammatically in Figure 1. 
Photography was carried out with two cameras with no attach- 
ments, and a third equipped with a 30-degree prism and a rotating 
shutter which allowed 10 exposures a second. One faint spectrum 
of a Leonid was secured. This shows two segments and is of Type 
Y. Three direct photographs were obtained, two of Leonids and 
one of a sporadic meteor. The photographic programme is sum- 
marized in Table II. 
These results, both photographic and visual, were obtained 
only by reason of the enthusiasm of those who were undaunted 
by zero weather. Those who assisted the writers in the observations 
were Messrs. Emile Potvin, Stanley A. Mott, Samuel Palef, and 
Walter Krzyzewski. Thanks for the loan of cameras are due to 
Miss P. Whitehurst and Mr. John Cole, and for the loan of a 
prism to Mr. Wm. Hill, optometrist. 
Dominion Observatory, 
Ottawa, Ont. 


METEOR SHOWER OBSERVATIONS IN ORILLIA, 
OcTOBER 1939-APRIL 1940 


Our meteor observer in Orillia, Mr. Jack Grant, has carried 
out a very consistent series of observations of all the well-known 
meteor showers during the past winter and spring. He is to be 
congratulated upon his success in meteor photography which, to 
the best of the writer’s knowledge, constitutes a record for amateur 
work in this field. Using four direct cameras Grant secured 28 
photographs of meteors over a period of four months in a total 
exposure time of 180 hours near shower maxima. This is an average 
of one meteor photograph for each six and a half hours of exposure. 
Since Mr. Grant obtained 7 meteor photographs during the Perseid 
shower in 1939 his total is 35 meteor photographs for the six 
months August 1939 to January 1940. These meteors were from 
the following radiants:—Perseids 7, Orionids 5, Leonids 11, Gem- 
inids 9, Quadrantids 1, Non-Shower 2. This record demonstrates 
the fine results which are possible through persistent effort. Since 
August of 1936 Grant has contributed a total of 58 meteor photo- 
graphs. This is a very worth-while and important contribution 
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to the study of meteors and we are looking forward to a continua- 
tion of this good work in the future. 

A summary of the work carried out in Orillia will be found in 
Table III. The first four columns give the results of the photo- 


TABLE III 
METEOR OBSERVATIONS BY JACK GRANT, ORILLIA 

Date No. Berri — Visual Observations Weather 
1939-40) | Ex Fact 

Time graphed | Shower | Non-Shower 
Oct. 9-10 11 5.8hrs 3 
20-21 36 16.4 3 5 
21-22 51 19.2 5 17 9 
22-23 10 2.2 1 4 
Nov. 14-15 25 14.8 10 
15-16 38 20.1 2 4 1 10 
16-17 30 13.8 9 6 1 10 
17-18 26 15.3 1 5 1 7 
Dec. 10-11 20 12.7 2 8 
11-12 39 23.8 2 7 
13-14 43 26.8 Ss 10 1 8 
Jan. 1-2 9 2.4 1 5 
2-3 1 0.2 3 
3- 4 9 3.0 1 5 3 7 
Apr. 22-23 21 3.7 5 

Totals 369 180 28 52 9 


graphic programme. Owing to the time consumed in looking 
after the cameras visual observation was carried out only sporadic- 
ally and just the bright meteors seen were recorded. The numbers 
of meteors so recorded and plotted are listed in the fifth and sixth 
columns of the table. 


OBSERVATIONS OF THE GEMINID METEORs, 1939 


Observations of the Draconid and Geminid showers were 
planned at the Dunlap Observatory in 1939 but only part of one 
night was clear near these maxima. On this night, December 
11-12, four spectrographs and two direct cameras equipped with 
a rotating shutter were operated by the writer at the Dunlap 
Observatory. Mr. S. C. Brown exposed one spectrograph and two 


f 
| 
4 
4 
| 


Meteor News 265 


direct cameras on the grounds of Pickering College in Newmarket, 
Ont. He was assisted by Mr. Harvey Ward and members of the 
camera club of Pickering College. A summary of the observations 
at these two stations is given in Table IV. One faint Geminid 


TABLE IV 


GEMINID OBSERVATIONS, Dec. 11-12, 1939 
Visual Observations 


Reduced Rates 
No. Ob- Total Meteors | (six observers) |Weather 
Station servers ES.T. Minutes Factor 
Observed | G | N G N 
|9.30-12.30 90 12| 8 28 19 7 
Newmarket.| - 2 |9.00— 1.00} 240 42| 9 27 6 7 
Photographic Observations 
Total 
Station Exposure Meteors Weather 
Time Photographed Factor 
Spectro- D.D.O, 14.9 hrs. 1 7 
photography Newmarket 3.9 7 
Direct D.D.O. 7.3 1 7 
Photography Newmarket 7.2 7 


spectrum of Type Y was photographed at the Dunlap Observatory. 
A direct photograph of the same meteor was also secured. This 
Geminid was one of those photographed by Grant at Orillia in the 
observations reported above so that it will be possible to compute 
an accurate photographic height in this case. 


METEOR SPECTRA—LIst VI 

In the past it has been the writer’s custom to publish annually 
a list of all meteor spectra photographed during the past year, 
assigning to each spectrum a chronological number for convenience 
in reference. List V (JouRNAL R.A.S.C., vol. 32, p. 357, 1938) 
contained the three spectra photographed in 1937. I have no 
information that any meteor spectra was secured in 1938, so no 
list was published for that year. List VI, found below, gives 
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details of the six meteor spectra known to have been photographed 
in 1939. As will be seen, four were obtained in Canada and two 
in the United States. All except XLVII and XLVIII were faint 
and contained little detail. List VI brings the total so far photo- 
graphed up to fifty-one. 


PHOTOGRAPHIC METEOR SPECTRA—LIsT VI 


Spectrum Date Place Identification 
XLVI 1939, Aug. 10 Ottawa, Ont. Perseid 
XLVII “* Aug. 12 Richmond Hill, Ont. Perseid 

XLVIII ** Oct. 20 University, Va. Orionid 
XLIX ** Nov. 16 Ottawa, Ont. Leonid 

L ‘* Dec. 11 Richmond Hill, Ont. Geminid 
LI * Dec, Ft. Worth, Texas Geminid 


The Ottawa spectra were both faint and of Type Y. The 
first was reported in the JOURNAL for this year (vol. 34, p. 128, 
1940), and reproduced in Plate VI. The second is reported above. 
Spectrum XLVII was also described on page 128 of the JoURNAL 
and reproduced in Plate VI. Spectrum XLVIII of Type Y was 
photographed by Dr. A. N. Vyssotsky, of the Leander McCormick 
Observatory, University of Virginia. It was described by him in 
a note in Ap. J., vol. 917, p. 264, 1940. He measured 16 lines, 
identifying the elements Cat, Ca, Fet, Fe, Mg, Mg, Sit, Cr, 
and Mn. Higher excitation than that found in most spectra was 
indicated and the lines of higher excitation potential were found 
to increase greatly in relative strength near the end of the photo- 
graphed path. It is interesting to note that the present writer 
found Spectrum XLVII also of high excitation with the short 
wavelengths much stronger near the end of the path. Spectrum L 
is reported above. The last item on the list, Spectrum LI, was 
secured by the Texas Observers at Las Estrellas Observatory, Ft. 
Worth. This raises the total score of this active group of observers 
to seven spectra out of the total of 51 so far photographed. The 
writer learned of this spectrum through correspondence with Mr. 
Oscar Monnig but so far has no further details concerning date 
or type. 

I would very much appreciate hearing of any additional meteor 
spectra which have been photographed and have not yet been 
included in these lists. 


P. M. M. 
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REVIEW OF PUBLICATIONS 


The Masses of the Stars, with a General Catalogue of Dynamical 
Parallaxes, by Henry Norris Russell and Charlotte E. Moore. 236 
pp., 634 x 9% inches. The University of Chicago Press. Price $3.50. 


This monograph is a detailed and masterly presentation of all that 
is known about the masses of the stars. It is distinctly a research 
publication, not a text. There are three main sources of data which 
yield information about the masses of the stars, all of which concern 
their gravitational effects. These are the orbits and parallaxes of 
visual binaries, or the separation and motion of physical pairs with 
known distances if the orbits are not known, the periods and velocity 
curves of spectroscopic binaries and the periods and light curves of 
eclipsing binaries. 

The last of these gives direct determination of individual masses 
and for the available data these are listed. The first, when the orbits 
are known, will give individual masses if the parallax is known, but 
as the result is much affected by errors in the parallax we have to be 
content with averages for most of the orbits. For those stars for 
which orbits are not known averages alone can be obtained. The 
monograph is therefore largely concerned with the average masses and 
there is an extensive investigation in order that the averages may be 
free from statistical error. 

Visual double stars, for which motions but not orbits are available, 
comprise the greatest amount of data. On this account a discussion 
of the dynamical parallaxes or the parallax on the assumption of unit 
mass comprises a large part of the monograph. 

The masses of the white dwarfs as a class are not treated. The 
monograph is a most valuable contribution and should find a place 
in all observatories and astronomical libraries. 
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NOTES AND QUERIES 


Communications are invited, especially from amateurs. The Editor 
will try to secure answers to queries. 


CANCELLATION OF ANNIVERSARY MEETING OF THE R.A:S.C. 


At a meeting of the General Council of the Royal Astronomical 
Society of Canada, held on July 5, 1940, it was decided to cancel 
the special meetings that had been planned for the late summer 
to celebrate the semi-centennial of the founding of our Society, 
and the centenary of the founding of the first observatory in 
Canada. For such meetings to fulfil their purpose, it would be 
important to have delegates from all the centres. It was felt that 
the war conditions would make it unwise to undertake the great 
effort and expense that would be involved in making such a meeting 
a success. 


A New ASTRONOMICAL OBSERVATORY IN NEW ZEALAND 


From Bulletin No. 1 of the Carter Observatory, we reprint the 
following information : 


By legislation in the New Zealand Parliament the Carter Observatory was 
established in 1939. It is financed by a bequest of the late Charles Rooking 
Carter (left in 1896) and by grants from the Government and the Wellington 
City Council. It is controlled by a Board, elected in accordance with the pro- 
visions of the “Carter Observatory Act, 1938”. 

Astronomical work (except the time service) formerly carried out by the 
Dominion Observatory, Wellington, is now undertaken by the Carter Observa- 
tory. The Wellington City Observatory has ceased to exist, having been 
merged into the new observatory. 

The equipment consists of a 9-inch photo-visual equatorial refractor, with 
spectroscope and filar micrometer as accessories. It is hoped to mount later 
a 20-inch mirror given to the Observatory by Victoria University College. Two 
auroral cameras, on loan from Professor Stérmer of Oslo, are operated by 
volunteer observers in the South Island. A spectrohelioscope, on loan from 
the Mt. Wilson Observatory, will be set up as soon as practicable. 

At present the observatory is a temporary structure, but preparations are 
being made for the erection of a substantial building in the very near future. 

The staff consists of M. Geddes, M.A., F.R.A.S., Director, and I. L. 
Thomsen, F.R.A.S., Assistant. 

It is intended to issue these bulletins monthly and to include in them 
reports on the general routine work of the observatory. In addition reprints 
of papers will be issued from time to time. 

In all cases times are U.T. 
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Notes and Queries 


CONFERENCE ON SCIENCE, PHILOSOPHY AND RELIGION 


In November, 1939, a meeting of ten eminent scholars was 
held in New York ‘‘to consider the proposal for the establishment 
of a continuing conference to bring about a better understanding 
between science, philosophy and religion, and to show how their 
integration may contribute to the advancement of democracy.” 
Physical Science was represented by Professor Arthur H. Compton, 
of Chicago, and Professor Harlow Shapley, of the Harvard Observa- 
tory. A Conference has been arranged, with these ten scholars 
as an advisory committee, and with eighty-one outstanding men 
of science, philosophy, and religion as founding members. 

A preliminary announcement of the Conference includes the 
following information: 

Origin.—The founding members of the Conference on Science, Philosophy 
and Religion in Their Relation to the Democratic Way of Life realize that today 
civilization itself is threatened by the rise of totalitarian systems based on 
anti-scientific, anti-philosophic, and anti-religious dogmas; that Science, Phil- 
osophy and Religion can survive only in a world which respects the human 
worth of the individual; and, at the same time, that each of these traditions 
can make a contribution to the concept of universal human worth. They believe 
further, that the departmentalization of thought in democratic societies has 
been in part responsible for the weakness of democracy in the face of totali- 
tarianism. Clearly the time has come when those who are helping to fashion 
an American way of life should try to meet one another, to reach a mutual 
understanding, and if possible to formulate the basis on which they may co- 
operate for the preservation of democratic ideals. 


Programme.—These meetings will be held on Monday, Tuesday, and 
Wednesday, September 9, 10, and 11, 1940, at the Jewish Theological Seminary 
of America, New York City, when various scientists, philosophers and theo- 
logians will present papers for discussion at four sessions to be devoted to The 
Social Sciences, Philosophy, The Natural Sciences, and Religion and the Phil- 
osophy of Education. These papers and the discussion will be published as a 
symposium on the subject of ‘‘Science, Philosophy and Religion in Their Relation 
to the Democratic Way of Life.’” The assembly of eminent men in the fields 
of education, philosophy, science and theology, to discuss the integration of 
their interests, will doubtless stimulate further thought regarding the problem, 
and the initial symposium will form an impressive contribution to American 
thought. 

It is expected that this Conference in September will serve as the first 
step toward a more general project, looking to the integration of Science, 
Philosophy and Religion. 

F.S.H. 
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MEETINGS OF THE SOCIETY 


AT WINNIPEG 


January 10, 1940.—The regular meeting of the Royal Astronomical 
Society of Canada, Winnipeg Centre, was held in Theatre “F.” of the Univer- 
sity of Manitoba. Mr. L. J. Crocker was in the chair. 

The following were elected to membership in the Winnipeg Centre: 

Mr. Geo. Frith, 444 Furby St., Winnipeg. 

Miss L. Gray, Ste. 6, Cambridge Apts., Winnipeg. 

Mr. John A. McLean, 415 Scotia St., Winnipeg. 

Mrs. H. Ross, Ste. 17, Congress Apts., Winnipeg. 


The speaker of the evening was Prof. Harold F. Batho of the University 
staff. His subject was, “The Stratosphere.” 

He began by saying that public interest and general scientific interest dates 
from the spring of 1931 when Auguste Piccard took the first stratosphere 
balloon up to an elevation of 9.81 miles, or almost 3 miles into the stratosphere. 
Valuable scientific knowledge was brought back, but greater interest was 
aroused by the mishaps and nearly disastrous ending. Eleven flights into the 
stratosphere during the next five years supplied equally good news items. 

The existence of the stratosphere was recognized as early as 1898. 
Teisserenc de Bort, a French meteorologist, was one of the pioneers in this 
connection as were also Lindemann and Dobson in England. Aeroplane flights 
have furthered our knowledge and radio has added more. 

To-day interest centres in the subject because of five sciences: (1) 
Weather forecasts, (2) Aviation, (3) Astronomy, (4) Radio, (5) Physics; 
also the last sphere for human exploration is the stratosphere. Each of these 
topics was dealt with in detail. 

Descriptions of Piccard’s first flight in 1931 and the two “Explorer” 
flights, in 1934 and 1935, which were sponsored by the National Geographic 
Society, followed. 

Fairly definite conclusions have been reached. The stratosphere is an 
isothermal zone whose temperature is constant at -60° F. to -80° F.—inde- 
pendent of season and latitude. Its barometric pressure is very low. The sky 
up there is dark blue. The sun is 20% brighter, with excess ultra-violet rays. 
There are no clouds or electrical storms. There is great cosmic ray activity 
and great electrical conductivity. There are free floating spores and probably 
strong but steady winds. 

Further information is needed to confirm previous deductions and increase 
our knowledge about cosmic rays, meteorology and radio. 

Aviation seems certain to benefit soon from the present information. Fly- 
ing would be simplified in a region of reduced air-resistance, perfect visibility, 
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no electrical storms, no icing and probably no wind storms. Sealed and heated 
cabins would solve the problems of respiration, body pressure and temperature. 
A super charger for the motor and a propeller which has a variable pitch 
would make air travel cheap and 30% faster than is now possible. 


March, 1940—A regular meeting of the Winnipeg centre of the Royal 
Astronomical Society of Canada was held in theatre “F” of the University of 
Manitoba. The president, Mr. C. J. Crocker, was in the chair. A new 
member, Mr. W. P. Johnson, was welcomed to the society. Mr. R. D. Colquette 
gave a most interesting ten-minute talk about “Astronomy in the News.” 

The speaker of the evening, Rev. Father Burke-Gaffney, Professor of 
Astronomy, St. Paul’s College, chose for his subject, “Kepler, a Seventeenth 
Century Genius.” He gave an intimate, detailed description of Kepler’s life 
and work in those stirring times of religious prejudice and scientific develop- 
ment. 

An interest in astrology led Kepler to keep a minute diary of his family 
affairs so that the happenings could be compared with the positions of the 
planets and stars. From this diary we learn that his home was a poor one. 
Johann, who was born in 1571, was delicate. The father was a soldier and 
eventually a tavern keeper who went bankrupt. When this happened Johann 
was sent to a state school as a pauper. A brilliant mind and hard work earned 
scholarships to enable him to continue his education. He showed marked 
mathematical ability, studied astronomy, wanted to study theology, but gradu- 
ated in philosophy. 

His first work, “Cosmographic Mystery”, brought him acknowledgment 
from Galileo and Tycho Brahe. 

When other Protestant teachers and preachers were expelled from Styria, 
Kepler was allowed to remain. Two years later, in 1600, Kepler was appointed 
assistant to Tycho Brahe in Prague. When his superior died in a year’s time 
Kepler fell heir to all of Tycho’s instruments and records and was appointed 
imperial mathematician. 


By studying the tables of refraction which he had received from Tycho 
he was able to write of the optical side of astronomy. This led to the study of 
the eye and optics. When in 1606 he saw a nova he tried to explain the Star 
of Bethlehem as a star of this type. In 1607 he saw and described the comet 
which was afterwards known as Halley’s comet. His laws of planetary motion 
followed. Work on dioptrics was the forerunner of the modern refracting 
telescope. 

He died in 1630, after having published 45 works, 26 of these were of 
astronomy, 6 of chronology, 5 of astrology, 5 of mathematics, 2 of optics, and 
one of theology. Eight were written in German and 37 in Latin, and there were 
almost as many more unfinished. 

He would truly have been acknowledged as a genius in any century. 


Ottve A. ArMstrONG, Press Reporter 
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AT OTTAWA 


January 19, 1940.—On Friday, January 19, at 7.30 p.m., the Royal Astro- 
nomical Society of Canada, Ottawa Centre, joined forces with the residents of 
Rockcliffe Park, and on the invitation of the Public School Board, held an open 
meeting in the public school hall. Mr. Hoyes Lloyd, who is both a member 
of the school board and also a councillor of the local R.A.S.C., served as chairman 
for the evening, and introduced the speaker, Mr. C.C. Smith. About 150 people 
were present, nearly half of whom were young people of school age. 

Under the title ‘‘Stars and Clocks’, Mr. Smith spoke of his early association 
with the Time Service of the Canadian Government, his first work having been 
done in a small hut on Cliff Street 37 years ago. Time keeping in those days was 
very crude compared to the refined methods used today. Our units of time were 
explained, the year and the day, a globe and flashlight being used to illustrate 
these two motions. The same model served to explain why there are different 
times across Canada. The work of Sir Sanford Fleming in creating Standard 
Time Zones around the world was described, and a map showing the time zones 
across Canada illustrated the change of time from east to west in seven hours. 

Time, of course, is determined by measuring the length of the day with 
reference to the stars because they are mere points of light in the best of telescopes. 
The sun is too large with too indefinite an edge to serve as a point source, and 
besides the length of the day with reference to the sun is not the same from one 
time of the year to another. An average day is chosen in which a ficticious sun 
apparently moves with great regularity the year round. At times this imaginary 
sun which marks the hours of the day is as much as a quarter of an hour different 
from the actual sun. 

Time is measured with its starting point at the Vernal Equinox, that point 
in time when the sun crosses the equator on its journey northward. This is the 
period in the spring when days and nights are of equal length. 

A telescope is necessary for the determination of the time, and with it must 
be a clock to mark the hours during the day. Slides illustrated the telescopes 
and precision clocks in use at the Dominion Observatory at Ottawa. And finally 
the distribution of correct time was illustrated by showing a picture of the new 
Time Machine devised by the Dominion Astronomer, Mr. R. Meldrum Stewart. 
By it, time is sent over the telephone, the telegraph, and the radio, so that people 
right across the Dominion of Canada are able to know the correct time. 

After the indoor meeting, three telescopes were set out at the south end 
of the building under the care of Mr. J. P. Henderson, Mr. M. M. Thomson, and 
Miss Miriam S. Burland. In spite of the near zero weather, it was nearly an 
hour before the last person turned reluctantly away from the views of the moon 
and the three planets, Mars, Jupiter, and Saturn. It was a stroke of good luck 
that clear skies favoured such enthusiasm. 

M. M. Tuomson, Secretary. 
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The Ropal Astronomical Society of Canada 
OFFICERS FOR 1940 


Honorary Hon. LEonarp J. Stimpson, M.D., Minister of Education for the Prov- 
ince of Ontario. 

President—J. A. Pearce, Pu.D., Victoria, B.C. 

First Vice-President—F. S. Hose, Px.D., Toronto 

Second Vice-President—Miss A. V. Douctas, Pu. D., Kingston. 

General Secretary—E. J. A. KENNEDY, Toronto. 

General Treasurer—J. H. HORNING, M.A., Toronto. 

Recorder—R. H. Comss, Toronto. 

Librarian—P. M. MILtMaNn, Pu.D., Toronto. 

Curator—R. S. Duncan, Toronto. 

D. S. Arnsiiz, M.A., Pu.D., Toronto; Mayor E. H. ANUNDSON, London, Ont.; D. W. 

BEst, D.D., Toronto; H. Boyp BRyYDON, Victoria; J. W. CAMPBELL, M.A., Px.D., Edmonton; 

DEAN HENRY F. HALL, Montreal; E. A .” HopGson, M.A., Pxa.D., Ottawa; J. A. Marsn, M.P., 

Hamilton, Ont.; A. THomson, M.A., Toronto; L. A. H. WARREN, M.A., Pu.D., Winnipeg: 

and Past Presidents—Sir FREDERICK STUPART; C. A. CHANT, M. A, Pu. D., LL.D 

DeLury, M.A.; J. S. PLaskett, D.Sc., F.R.S.; A. F. MILLer; J. R Coutins; be E. W. 

“ers. M.A.; M. Stewart, M.A.; A. F. Hunter, M.A.; W. E. HARPER, M.A., D.Sc.; 
R KINGSTON, M.A., Pu.D.; R. K. YounG, Pu.D.; L. Gitcurist, M.A., PH.D.; R. E. 

DeLury, M.A., Pu a ’Wm. Findlay, Ph.D., and the presiding officer of each Centre. 


TORONTO CENTRE 
Honorary Chairman—Dr. C. A. CHANT Chairman—S. C. BRowN 
Vice-Chairman—Dr. D. W. Best Secretary—F. L. Harvey, 3019 Seren St. E. 
Recorder—Muiss Rut J. Nortucott, M.A. Treasurer—T.H. Mason Curator—R. S. DUNCAN 
Council—Dr. D. S. Dr. L. Gitcurist; Dr. J. F. HEARD; Dr. F. J. H. HorninG; 
Dr. P. M. Ev. C. H. SHorttT; TRAcY D. WARING; Dr. K. Young; and Past 
Chairmen J. . COLLINS; A. R. HASSARD; and E. J. A. KENNEDY. 


WINNIPEG CENTRE 

Honorary President—T. W. Morton President—L. J. CROCKER 
First Vice-President—C. A. E. HENSLEY Second Vice-President— Miss O. A. ARMSTRONG 
Treasurer—R. S. Evans, 10 Ruskin Row 
Secretary— Miss MaRcaret E. WatTTERSON, 612 Toronto General Trusts Building 
Press Secretary—Mtss O. A. ARMSTRONG, 520 Maryland Street 
Comme J. Norris; A. "WARREN; REV. FATHER V. C. Jones: 

R. Junxkin; L. W. Koser; H. E. Riter; A. W. Smitu; and R. D . COLQUETTE (past presi- 


t). 
OTTAWA CENTRE 
Honorary President—Joun McLetsn, B.A. President— M1r1aM S. BuRLAND, B.A. 
First Vice-President—F. W. Mat Esq. Second Vice-President—T. L. Tanton, Pu.D. 
M. THomson, B.A., Dominion Observatory 
Treasurer—ANDREW C. STEEDMAN, B.A. 


Council—Hoyes Luoyp, M.A.; C. B. Reitty, K.C.; W. W. Nicuot, B.A.; R. G. MapiLt, B.A.; 
and A. H. MILier, M.A. “(Oxon). 


MONTREAL CENTRE 
Honorary President—MoGr. C. P. CHOQUETTE President—FRANK J. DE KINDER 
Vice-President—Pror. A. H. S. GILLSON 
Secretary-Treasurer—HENRY F. HALL, Sir George Williams College, 1441 Drummond St., Montreal 
Council—Dr. C. C. BircHarp; O. A. Ferrier; G. HARPER HALL; G. R. LIGHTHALL; W. E. LYMAN; 
E. R. Paterson; J. ADDISON REID; Dr. A. NoRMAN SHaAw; A. M. DonNELLY; F. P. MorGaNn. 


LONDON CENTRE 


Honorary President—Dr. H. R. KINGSTON President—Rev. W. G. COLGROVE 

Vice-President—T. C. BENSON G. R. 427 William St. 

Council— Miss S. LivinGstonE; D. M. HENNIGAR; O. KiLBuRN; E. E. O'Connor; M. O. CuULBERT; 
and Past President J. HIGGENs. 


VICTORIA CENTRE 
Honorary President—Lt.-Com’pr H. R. TINGLEY President— ROBERT PETERS 
First Vice-President—R. M. Petrie, M.A., Pw.D. Second Vice-President—Capt. WM. EVERALL 
Secretary-Treasurer— Miss PHorse 804 Seymour Ave. 
Recorder—K. O. WriGut, M.A. Librarian— Miss C. HAILSTONE 
Council—L. Hopkins; Miss K. LANGwortuy; A. MCKELLAR, Px.D.; O. M. PRENTICE; JAMES 
SmitH; W. A. Taorn; A. H. YounG; and Past Presidents G. SHAw and H. Boyp BRYDON. 


HAMILTON CENTRE 
Honorary President—W. T. GoppARD President—N. H. BROADHEAD 
Vice-President—Rev. E. F. MAUNSELL Curator—T. H. WINGHAM 
Secretary-Treasurer—H. B. Fox, 257 Balmoral ape N. 
Council—Dr. Wn. FINDLAyY; Dr. A. E. JouNs; . Marsu, M.P.; Geo. E. CAMPBELL, M.A.; 
E. E. Bossence; F. H. ButcHer, B.A.; Wik. D . STEWART. 


VANCOUVER CENTRE 
Honorary President—Dr. J. A. PEARCE President—C. A. MCDONALD 
Vice-President—Dr. A. M. CROOKER 
Corresponding Secretary—Dr. K. C. MANN, University of British Columbia 
Recording Secretary—Dr. H. D. SmitH LAURA 
Council—C. JORGENSEN; Mrs. C. A. RoGers; E. C. Turupp; F. R. Stewart; A. OuTRAM; Dr. R 
Hutt; C. E. Bastin; N. D. B. PHILLIPS 


EDMONTON CENTRE 
Honorary President—Dr. J. W. CAMPBELL President—Joun BLUE 
Vice-Presideni—H. B. DouGuty Secretary—Dr. E. H. GowWAN 
Treasurer—E. N. HIGINBOTHAM E. S. KEEPING 
Council—W. O. CouLtman; Mrs. J. A. Crarke; C. G. Wartes; W. A. McAutay; C. P. 
WILLOUGHBY 
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THE ROYAL ASTRONOMICAL SOCIETY OF CANADA 
1890-1940 


This year marks the completion of the first fifty years of the corporate 
existence of our Society. The Society was incorporated in 1890 under the name 
of The Astronomical and Physical Society of Toronto, and assumed its present 
name in 1903. } 

For many years the Toronto organization existed alone, but now the Society 
is national in extent, having active Centres in Montreal, P.Q.; Ottawa, Toronto, 
Hamilton and London, Ont.; Winnipeg, Man.; Edmonton, Alta.; Vancouver 
and Victoria, B.C. As well as about 700 members of these Canadian Centres, 
there are over 200 members not attached to any Centre, mostly resident in 
other nations, while some 300 additional institutions or persons are on the 
regular mailing list for our publications. 

The Society publishes a monthly JourNat containing about 500 pages and 
a yearly Osserver’s Hanpsooxk of 80 pages. Single copies of the JourNAL or 
HAaAnpsoox are 25 cents, postpaid. In quantities of 10 or more copies, the price 
is 20 cents a copy. 

Membership is open to anyone interested in astronomy. Annual dues, 
$2.00; life membership, $25.00. Publications are sent free to all members or 
may be subscribed for separately. Applications for membership or publications 
may be made to the General Secretary, 198 College St., Toronto. 


The year 1940 also marks the hundredth anniversary of the founding in 
Toronto of the first Observatory (magnetic) in Canada. This was one of the 
first magnetic observatories in the world and became the nucleus of observatory 
development in Canada. 


The Society has for Sale: 
Reprinted from the JourNAL of the Royal Astronomical Society, 1936-1939. 


The Physical State of the Upper Atmosphere, by B. Haurwitz, 96 pages; 
Price 50 cents postpaid. 


The Small Observatory and its Design, by H. Boyd Brydon, 48 pages; 
Price 25 cents postpaid. 


General Instructions for Meteor Observing, (revised 1940) by Peter M. 
Millman, 24 pages; Price 15 cents postpaid. 


Two Inexpensive Drives for Small Telescopes, by H. Boyd Brydon, 12 
pages; Price 10 cents postpaid. 


A. H. Young’s Simple Mounting for the 6-inch Reflector, by H. Boyd 
Brydon, 16 pages; Price 10 cents postpaid. 


Send Money Order to 198 College St., Toronto. 
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